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The conventional approach in economics has assumed business decisions to follow ra-
tional and logical reasoning. Management accounting (MA) has been defined as infor-
mation, which is designed to enable rational decision makers to make optimal decisions. 
However, the recent MA literature has shown that managerial decisions rely also on 
feeling and intuition. Institution theory has been applied to illustrate the observed 
bounded rationality in organizations, but it does not explain why and when investment 
discussions culminate to investment actions. More research is needed to understand the 
decision making process in organizations and how the intertwined facts and feelings of 
the decision affect the process. When the influence of fact and feeling driven criteria in 
decisions is recognized, the actual role of MA in decision making must be reconsidered. 
Alternative fuel vehicle investments offer a complex and appealing context to study the 
topic, as the investment discussions are influenced by a diverse set of facts and feelings 
ranging from fuel cost savings to environmental values. 
The thesis focused particularly on the engagement of facts and feelings related to in-
vestment decisions on natural and bio gas vehicles. The topic was covered by creating a 
framework explaining the interaction of facts and feelings in decision making process. It 
also described how the discussions eventually lead to actual investment behaviour and 
how to recognize the role of MA in the process. The research material was gathered 
through an interventionist case study setting by creating MA tools for a case company 
and interviewing B2B customers about their natural gas vehicle investment decisions. 
The findings contributed to the discussion on factors affecting investment decisions in 
road transportation. The study suggests that the investment decision requires both a fac-
tual grounding and support from the decision maker’s values in order to form a real in-
vestment possibility. The fact and feeling driven decision criteria varies with the nature 
of the investment. Therefore, also the role of MA is different depending on the hierar-
chy of the criteria. Calculations alone do not determinate the outcome of the investment 
decision in the road transportation context.  
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Perinteisesti taloustiede on olettanut liike-elämän päätösten perustuvan rationaaliseen ja 
loogiseen päättelyyn. Laskentatoimi on määritetty informaatioksi, joka on suunniteltu 
mahdollistamaan rationaalisten päätöksentekijöiden optimaaliset päätökset. Kuitenkin 
viimeaikainen laskentatoimen kirjallisuus on osoittanut, että liikkeenjohdolliset päätök-
set turvautuvat myös tuntemuksiin ja intuitioon. Instituutioteoriaa on käytetty kuvaa-
maan havaittua rajoittunutta rationaalisuutta organisaatioissa, mutta se ei selitä miksi ja 
milloin investointikeskustelut kulminoituvat investointitoiminnaksi. Lisää tutkimusta 
tarvitaan, jotta ymmärretään päätöksentekoprosessia yrityksissä ja kuinka päätöksenteon 
yhteenkietoutuneet faktat ja tuntemukset vaikuttavat prosessiin. Todellista laskentatoi-
men roolia on harkittava uudelleen, kun faktojen ja tuntemusten ohjaamat päätöksente-
on kriteerit on tunnistettu. Vaihtoehtoisien polttoaineiden ajoneuvoinvestoinnit tarjoavat 
monitahoisen ja houkuttelevan ympäristön tutkia aihetta kontekstissa, jossa investointi-
keskusteluihin vaikuttaa kirjava joukko faktoja ja tuntemuksia ulottuen polttoainekus-
tannussäästöistä ympäristöarvoihin.  
Opinnäytetyö keskittyi erityisesti faktojen ja tuntemusten kytkeytymiseen bio- ja maa-
kaasuajoneuvojen investointipäätöksentekoon. Aihe katettiin luomalla viitekehys, joka 
selitti faktojen ja tuntemusten vuoropuhelua päätöksissä. Se kuvasi myös kuinka pää-
tökset lopulta johtavat todelliseen investointikäyttäytymiseen ja kuinka laskentatoimen 
rooli voidaan tunnistaa tässä prosessissa. Tutkimusmateriaali kerättiin interventionisti-
sena tapaustutkimuksena luomalla case-yritykselle laskentatyökaluja ja haastattelemalla 
asiakasyrityksiä heidän kaasuautoihin liittyneistä investointipäätöksistään.  
Tulokset osallistuvat keskusteluun maaliikenteen investointipäätöksiin vaikuttavista 
tekijöistä. Tutkimus esittää, että investointipäätökseltä edellytetään faktaperustaa ja tu-
kea päätöksentekijän arvoista, jotta se muodostuisi todelliseksi investointimahdollisuu-
deksi. Fakta- ja tuntemuspohjaiset päätöksenteon kriteerit riippuvat investointikohteen 
luonteesta. Näin ollen laskentatoimen rooli vaihtelee kriteerien järjestyksen mukaan. 
Laskelmat yksistään eivät määritä investointipäätöksen lopputulosta maaliikenteessä.  
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1. INTRODUCTION 
1.1 Investment decision making in business 
The assumption of rationality has a favored position in economics. It is seen as a self-
evident truth, a reasonable idealization and a null hypothesis that the decisions in busi-
ness contexts are made rationally and built based on objective information (Tversky & 
Kahneman 1986). The conventional economic-based approach defines management 
accounting systems and practices as information, which is designed to enable rational 
decision makers to make optimal decisions. Such an approach focuses on optimal solu-
tions. (Burns & Scapens 2000)  One example of this is provided by transaction cost the-
ory: The theory is grounded on the assumption that decision makers are capable of car-
rying out extremely complex calculations required to estimate the transaction costs with 
different relational forms, and choosing an appropriate course of action based on those 
calculations. (Tolbert & Zucker 1999) Although the assumption of rationality may be 
able to suggest new techniques, it does not assist our understanding on how such tech-
niques come to be used in organizations (Burns & Scapens 2000). 
It is commonly assumed that violations of the standard rational model are either restrict-
ed to insignificant choice problems, quickly eliminated by learning or irrelevant to eco-
nomics because of the corrective function of market forces. To some point it is true that 
incentives can sometimes improve the quality of decisions, experienced decision makers 
can often make better decisions than novices and the forces of competition or arbitrage 
can limit some effects of error and illusion (Tversky & Kahneman 1986). However, the 
recent management accounting literature has also shown that managerial decision mak-
ing relies also on emotion and feeling, which as a system has been described as auto-
matic, holistic, and primarily non-verbal (Sadler-Smith & Shefy 2004). When decision 
makers trusts on their views, estimates and automatic judgements, the nature of decision 
making becomes intuitive (Soll et al. 2015).   
Sadler-Smith & Shefy (2004) suggest, that optimal decision making iterates between 
fact-driven rational thinking and feeling-driven intuition. Allowing the decision making 
to iterate between rational analysis and intuition allows each mode to reinforce the other 
until an optimal judgment can be made. This optimal decision satisfies both the “hard” 
elements, the facts and figures, and “soft” elements, the hunch or gut feel. According to 
the definition of Nørreklit et al. (2010), facts are based on observation of phenomena or 
things that exist independently of their observation. They are also social constructs as 
something can be considered as a fact only when it has been carefully recognized and 
established as a fact by a group of actors. Individual values, on the other hand, determi-
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nate human’s preferences and likings. (Nørreklit et al. 2010) These subjective experi-
ences and sensing guided by individual values are defined as feelings.  
An investment decision is one example of a situation where both facts and feelings are 
affecting the decision and end-result in a company. The company’s willingness to invest 
in new technology depends highly on its expectations for the future demand. The de-
mand forecast can be made based on trend analysis or other forecast methods that are 
seen as objective calculations, facts, but there are also uncertainties involved when pre-
dicting future events. This uncertainty is managed by assumptions that are partly based 
on intuitive experiences and sensing. If these feelings are hidden and ignored, the trans-
parency and reliability of the decision making process are reduced.  
Some companies have already recognized that their decision making is also guided by 
feelings (e.g. values, faith in the technology, ambitions, expectations, assumptions, ex-
perience and intuition). When these feelings are identified, it is possible to affect them 
and increase the quality of the decision making process. And going further, when hav-
ing deep understanding on the facts and feelings behind customers’ decision making, 
the companies can gain growth by developing their solutions to bring the true customer 
value. (Laine et al. 2015) The reflective process of becoming aware and making visible 
the facts and feelings behind managerial decision making still lacks empirical investiga-
tions in business organizations (Boud et al. 2013, Hildén & Tikkamäki 2013, Jordan et 
al. 2009, Vince 2002, 2004).  
Nørreklit et al. (2010) have studied the connection of facts and values in creating action. 
They have recognized that facts have an important role in creating possibilities which 
can lead to action. If the possibility does not have a factual background, it is impossible 
and thus cannot lead to action. Important is to note that the possibility can only become 
real when it is supported by decision maker’s values. Together the facts and values cre-
ate real possibilities that together with communication on the facts and values can lead 
to action. However, this theory does not yet explain any reason why and when the ac-
tion happens. The Switching Path Analysis Technique (SPAT) of Roos (1999) can give 
some insight for this.  In SPAT, the decision maker can have an active or passive role in 
searching for information about the current and possible solutions. Also the current and 
potential supplier can take active or passive role. This influence can be seen to affect the 
switching behavior of customer, to play as an influential trigger for switch. Additionally 
to influential trigger, also reactional or situational reasons can make the customer to 
change action. In the context of this thesis the change in action means to invest in natu-
ral gas vehicles.  
Management accounting has usually been seen as a practice that provides objective 
tools for traditional decision makers. Recently Laine et al. (2015) have suggested a new 
blueprint for management accounting practice: They wish the development of MA tools 
to go towards management accounting that accommodates both analytical and emotion-
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al aspects of value and profitability management. Blueprint of new MA is based on the 
need for engaging organizational facts and feelings, built on the reflective processes of 
co-thinking and co-feeling within/across organizations. This perspective is used as a 
basis for understanding the role of MA in decision making process. It also sheds light 
on how MA is linked to facts and feelings that are interacting in the decision making 
process. 
Tolbert and Zucker (1999) suggest institution theory as a helpful framework for study-
ing the bounded rationality in decision making. They highlight the role of institutions’ 
normative influence in organizational decision making processes. Institutions represent 
the “way things are”, they are norms and rules that are taken for granted in organiza-
tions. Concerning the social aspects of decision making could help in approaching the 
question how rationality is bounded and under which conditions a particular choice is 
possible. When there is some degree of uncertainty in the outcomes of different choices 
and decision makers will use information gained from observing the choices of others, 
as well as their own subjective assessments, in determining the best choice. Under these 
conditions, the more widespread a given choice becomes, the more likely are individu-
als to view it as an optimal choice, and the less influential will be decision makers inde-
pendent judgments of the value of the choice. Institutions are affecting the decision 
making process in several levels: some beliefs and operations in the contexts of natural 
gas business or vehicle investments can be institutionalized. Also the way management 
accounting is utilized in the organization can follow a certain learned pattern. The whole 
investment decision making process in the company can form an institution 
The framework of this thesis combines the above mentioned theories explaining deci-
sion making in business context. In this way it is possible to create a comprehensive 
framework explaining how facts and feelings of decision makers lead to actual invest-
ment behavior. Decision making is recognized to be led by both facts and feelings and 
the possibilities they create, and MA has a central role in the decisions as being the lan-
guage for business. Decision makers are following the norms of the institutions they are 
in, but these institutions themselves do not start action. The investment decisions actual-
ize through triggers that move the company to start action from the risen real possibili-
ties.  
1.2 Natural and bio gas as alternative fuels for Finnish road 
transportation 
The adoption of alternative fuel vehicles (AFVs) has been regarded as one of the most 
important strategies to address the issues of energy dependence, air quality and climate 
change.  In Finland, the carbon dioxide emissions from road transportation cause ap-
proximately 30 percent of the total carbon dioxide emissions per year. (Motiva 2015) 
This figure contains a large potential for new technologies with a lower carbon econo-
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my, especially now when their cost competitiveness compared to conventional solutions 
has improved. Despite the progress in developing the technologies and infrastructure 
and the increased public interest in sustainable solutions, there are still challenges in 
promoting the wider acceptance of AFV’s by the general public. (Yeh 2007) 
Today there are several alternative technologies available for the conventional gasoline 
and diesel fuels: electric, bioethanol, hybrid, hydrogen, and gas being the most common 
solutions currently under discussion. (Yeh 2007) Gas can be divided into natural and 
bio gas that both consist of identical chemical compounds, methane. The name changes 
according to the origin of methane: natural gas is a fossil fuel while bio gas is collected 
from biodegrading processes and is therefore renewable. All natural gas vehicles 
(NGVs) can utilize both natural and bio gas. 
In the context of the ongoing MASI project to study management accounting in decision 
making processes involving both facts and feelings, natural and bio gas vehicles repre-
sent an interesting study environment. Investing in vehicles is a good example of a deci-
sion that includes various environmental, financial, technical and safety facts that can be 
valued differently and set as criteria. The facts related to seem to be able to compete 
with conventional solutions and other alternative solutions. Consumers and companies 
are not familiar with using methane as a fuel, as it has not been widely used in house-
holds or vehicles before in Finland. By contrast, gasoline, diesel, ethanol and electricity 
have already been used in powering devices or vehicles or are otherwise used in every-
day life. Being unfamiliar with natural gas has fed doubts about its safety, in particular 
its explosiveness, user experience due to different technology and station availability as 
many have never registered gas refilling stations. Also the origin of natural gas is vul-
nerable for critical opinions due to current political tensions with some of the oil and 
gas provider countries. All in all, natural and bio gas as a road transportation fuel rises 
up several interesting feelings that together interact with examined and proved objective 
facts. This interaction can also be noted in business discussions that are usually seen as 
rational and money-oriented.  
Although utilizing hydrogen is also a new concept for Finnish households similarly to 
natural gas, hydrogen has not yet been developed for commercial use. NGVs are already 
in commercial use, which enables the researcher to interview investment decision mak-
ers about their real actions when switching to or from using natural gas. Instead of ask-
ing about opinions and speculation about future fuels, it is possible to discuss the actual 
decision making criteria that lead to action. NGV investment decision making in com-
panies is an interesting and relevant context to challenge the management accounting 
practice. Conventionally management accounting has been based on the assumption of 
rational and objective reasoning in investment decisions, and the chosen context facili-
tates testing this conventional view and the new blueprint of MA in practice.  
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Compared to other alternative fuel vehicle technologies, natural gas vehicles (NGVs) 
have received rather little attention in Finland. To date, natural gas has been applied to a 
wide range of vehicles globally. In Finland natural gas has been used for example in 
passenger cars, heavy duty trucks, garbage trucks and delivery vans, but the technology 
has not been widely adopted. There are no exact measured figures available to illustrate 
the more limited attention received by natural gas vehicles in Finland, but some under-
standing can be received by looking at results from search engines presented in Table 1. 
Search results picture the volume of material available about the searched alternative 
fuel vehicle type. By using Finnish in the search engines the results were limited to pic-
ture the discussion around the AFVs in Finland. However, as words hybridiauto and 
etanoliauto were somewhat close to other languages (such as hybrid auto and ethanol 
auto), they got more results in some search engines showing results also from non-
Finnish webpages.   
Table 1 Search results for different alternative fuel vehicles; search conducted with 
different search engines in Finnish on 27
th
 of May 2015 
 
Similar to electricity, bioethanol and hydrogen, biogas is possible to be produced do-
mestically. Gas can be stored and distributed, and the technology for utilizing it in 
commercial use already exists. There are also applications for off-road transportation, 
such as marine cargo and passenger ships, but only road transportation is included in 
this study. Compared with diesel buses or heavy-duty and light-duty diesel/gasoline 
vehicles, natural gas vehicles have the potential to emit lower levels of particulate mat-
ter, nitrogen oxides (NOx), carbon monoxide (CO) and air toxics (Yeh 2007). These 
benefits are seen particularly attractive in countries where local urban air quality is poor, 
such as Brazil, India and China (Yeh 2007), but they can be attractive also for countries 
with ambitious environmental targets, such as Finland. Finland has set a target of reduc-
ing greenhouse gas emissions by 80 percent before 2050 (Finnish Ministry of Employ-
ment and the Economy 2014) and is aiming at having 20 % of the liquate fuels used in 
transportation to be renewable by 2020. However, at the moment neither natural gas nor 
biogas recognized as being a part of this agreement and environmental targets. (Öljy- ja 
biopolttoaineala ry. 2015) 
Google Bing Yahoo!
Electric car (f. sähköauto) 206 000 38 500 294 000
Hybrid car (f. hybridiauto) 26 500 332 000 25 500 000
Hydrogen car (f. vetyauto) 17 600 13 000 9 900
Gas car (f. kaasuauto) 10 600 8 270 3 220
Bio gas car (f. biokaasuauto) 4 350 6 160 4 140
Ethanol car (f. etanoliauto) 883 669 2 020 000
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Earlier literature has recognized factors affecting decision making when purchasing 
vehicles in consumer context (see e.g. Busse et al. 2013; Caulfield et al. 2010; Greene et 
al. 2005). Recently, Yeh (2007) has examined how adoption of NVGs depends on poli-
cy instruments and factors affecting consumers’ choices, including refilling-station den-
sity, fuel prices and payback periods. However, no earlier research has been done to 
investigate the facts and feelings influencing vehicle investment decision making in 
B2B context. Neither there are studies available about B2B customers’ switching be-
havior in the gas market, except for the recent study of Vigolo & Cassia (2014).    
When trying to boost diffusion of a new vehicle technology, supplier can gain more 
effective outcomes and impact on the total demand when influencing on the B2B deci-
sion making processes. The B2B operators have a remarkable role in the adaption of 
new technology in road transportation, since B2B customers operate with higher vol-
umes. In some segments such as delivery and taxi, used vehicles are quickly released to 
after-market after few years of intensive driving. In a rather short period of time the new 
technology is available for other users in after-market with a decreased price lowering 
the barrier to try the new technology. When companies are renewing their vehicle fleet, 
one investment decision can include for example tens to hundreds of vehicles, while in 
B2C sector the decision concerns usually one vehicle at the time.  
The level and speed of the vehicle technology adoption guides mobile power supplier 
companies’ decisions on supply infrastructure investments. The built infrastructure net-
work serves both consumer clients and B2B operators such as taxi operators, delivery 
business, heavy duty and light duty transportation and short and long distance buses. 
These operators need a developed and widespread supply infrastructure to serve their 
business. Either demand or supply must increase first: the supplier can invest in infra-
structure wishing for increasing demand in the future or users adopt the technology 
trusting that a wider infrastructure will follow. In earlier literature this has been named 
as a chicken-egg dilemma (Yeh 2007; Caulfield et al. 2010; Romm 2006). These both 
perspectives are recognized and covered by creating a research setting where we look at 
the investment decision making in road transportation from viewpoints of an infrastruc-
ture provider and its customer companies. The case company is introduced later in chap-
ter 4.   
To conclude, a deeper understanding on the B2B vehicle investment decisions can help 
politicians and fuel or technology suppliers to adjust their actions (e.g. regulation, in-
centives, marketing or product development) to reach desired impact on customer com-
panies’ decision making processes. A better understanding of the facts and feelings be-
hind investment decisions can also give further understanding about the used and de-
sired nature and content of management accounting information in investment deci-
sions.  
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1.3 Research questions and objectives 
As presented earlier, there is call for understanding better the intertwined influence of 
facts and feelings on economic decision making processes. When this comprehension is 
achieved, it is possible to develop MA practice further to better answer the needs of 
decision makers. Road transportation, in particular natural gas vehicles, offers a relevant 
and complex case study context to challenge the applicability and usefulness of MA 
information. Investment decisions on the new vehicle technologies carry with them-
selves a diverse range of facts and feelings that have not been mapped in B2B context 
before. Clarifying these factors could especially assist companies that are planning to 
invest in alternative fuel infrastructure. It can also support policy makers to find correct 
ways to regulate or incentivize the development of fuel technologies and vehicle models 
in road transportation. Lastly, this thesis contains a human centered message for those 
operating in business environment. It gives examples of investment decisions that have 
not been based only on financial facts or been completely objective and rational.  
The topic of the thesis is the investment decision-making in road transportation. It fo-
cuses particularly on the engagement of facts and feelings related to investment deci-
sions on alternative fuel vehicles. The research objective is to empirically explore facts 
and feelings behind investment decision making in road transportation. The thesis aims 
at answering the following research questions: 
Q 1: What are the facts and feelings affecting companies’ investment decisions? 
Q 2: What role does management accounting (MA) information play when making 
investment decisions? 
Q3: What is the content and nature of MA information that is being used?  
The first research question assists in understanding better the context in with manage-
ment accounting is used. The following questions look into the current roles, content 
and nature of MA and gives examples also for desired future requirements.  
1.4 Research methodology 
The study applied interventionist approach in a case study setting (Suomala & Lyly-
Yrjänäinen 2012; Suomala et al. 2014; Jönsson & Lukka 2005). This means that the 
empirical material of the thesis was gathered by co-operating closely with the chosen 
case company. The researcher made an intervention in the company in order to receive 
insightful information about the discussions around the infrastructure and vehicle in-
vestments. During the intervention the researcher contributed to the long term demand 
forecasting that supported the supply infrastructure investment decisions in the case 
company. Also life cycle cost (LCC) calculations were provided to understand better the 
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factors affecting the profitability of a vehicle investment. In order to understand the cur-
rent state and problem in the company, several steering group meetings and communi-
cation via e-mail and phone were utilized.  In addition to this, two interviews were con-
ducted in the company. The purpose of these interviews was to deepen understanding 
on the supplier’s perspective and to recognize internal facts and feelings in infrastruc-
ture investment decisions. 
Simultaneously with the creation of new calculations for the case company, the re-
searcher conducted interviews in customer companies.  The B2B customers were inter-
viewed about their investment behavior in switching to or from using NGVs. The pur-
pose was also to recognize facts such as environmental, technological and financial fig-
ures, more specifically management accounting information, and feelings that affected 
the investment process when considering switching to or from using NVGs.  The inter-
views gave also insights about the actual triggers that led to switching. It was possible 
to discover the actual role and content of MA information in the decision making pro-
cess, when the interviews looked into true switching cases.  
1.5 Research structure 
The thesis seeks to answer the research questions by creating a framework that explains 
how the decision making process actualizes to an investment action. This framework 
binds together theories about actor reality (Nørreklit et al. 2010), management account-
ing in managerial work (Hall 2010; Mouritsen et al. 2009; Wouters & Verdaasdonk 
2002; Laine et al. 2015), institutions (Burns & Scapens 2000; Tolbert & Zucker 1999; 
van den Hoed & Vergragt 2004) and switching behavior (Selos et al. 2013; Roos 1999; 
Roos 2002; Roos & Gustafsson 2007). Together these theories are linked to the MASI 
project framework to explain decision making and investment action.   
As noticed from earlier literature, the decision processes and outcomes are not always 
only rationally reasoned. The thesis begins with being aware of the existence of both 
facts and feelings in decision making processes. Hence, the literature review needs to 
first define the terms facts and feelings in decision making. After that the review con-
tinues to explore the existing literature on different roles of management accounting 
supporting managerial work in investment decisions. More understanding on the bound-
ed rationality in decisions is gained by studying the impact of institutions. To be able to 
investigate the actual investment criteria and triggers that lead to investment actions, the 
interviewees must be evaluated based their actual behavior. Switching Patch Analysis 
Technique SPAT (Roos 1999) provides means for clarifying and identifying facts and 
feelings that led to investment actions. The created thesis framework utilizes these exist-
ing theories as a basis and is lastly presented in this chapter.   
The second part of literature review outlines the current perception of natural gas vehi-
cles as investments. The purpose of this section is to introduce the context of this thesis, 
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i.e. the current state of natural gas vehicle market in Finland. The framework created in 
earlier chapter is applied in this context. This part of literature review gives a brief look 
into the current understanding of natural gas vehicles. It introduces the recognized bar-
riers for the adoption of NGV technology, technical and safety attributes related to natu-
ral gas as a fuel and gives some examples of political incentives and regulation that af-
fect the demand of NGVs. As mentioned earlier, there is no earlier research on NGV 
investment decision making in B2B context. Instead, the thesis presents the current un-
derstanding on consumer preferences in vehicle investments.  
After the literature review, research methodology is presented. The research methodolo-
gy presents the work in case company and interviewing strategy. In the last part of this 
chapter the research strategy is reflected on. The findings are presented according to the 
created research framework. First the findings from the case company are presented 
applying the framework. These findings are followed by the findings from customer 
company interviews. The chapter ends with synthesis, where the findings from the case 
company and interviews are combined. Lastly, the conclusions discuss the limitations 
and managerial implications of this thesis and give suggestions for future research. 
This thesis project has been a part of the Managing Service Impact (MASI) research 
project in Cost Management Center (CMC) in Tampere University of Technology. 
MASI project aims at analyzing the interaction between facts and feelings and what 
they mean for managing customer value and profitability. To be effective, management 
accounting (MA) should take into account both the economic facts under examination 
and the organizational realities as experienced (felt) by the stakeholders. The project 
extends the MA literature by exploring the feelings of the stakeholders affecting the 
production and use of MA information. The research project is funded by Tekes and 
case companies involved. The research period is from January 2015 to December 2017. 
There are five Finnish case companies from different fields of industry participating in 
the research project at hand. All the case companies have enabled the researchers to 
analyze their timely managerial challenges; the companies represent a variety of indus-
tries ranging from providing solutions for waste management, to HPAC (heating, 
plumbing, and air-conditioning), home care infrastructure, occupational health care and 
alternative fuel vehicles.  Additionally, a company offering IT services for business ana-
lytics has participated in the meetings as they have current interest in the topic. To date 
the co-operation with the companies has included steering group meetings, workshops, 
investigations on the current MA practices in the companies and conducting several 
interviews among employees and customers. The research project has already resulted 
one conference paper (Laine et al. 2015) presenting the idea behind the research project 
and preliminary findings, which are partly resulting from this thesis project.   
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2. MANAGEMENT ACCOUNTING IN INVEST-
MENT DECISION MAKING PROCESS 
2.1 Definitions for facts and feelings 
2.1.1 Facts  
To clarify what the terms facts and feelings cover, the thesis uses the definitions framed 
by Nørreklit et al. (2010). They rest their framework on pragmatic constructivism claim-
ing that human actions are constructed of four dimensions: facts, possibilities, values 
and communication. Facts are based on observation of phenomena or things that exist 
independently of their observation. For instance, when talking about vehicles, one fact 
is that a vehicle has a certain purchase price in euros. This fact exists regardless of who 
is observing the vehicle as an investment.  
Facts are also social constructs. Nothing can be considered as a fact before it has been 
carefully recognized and established as a fact by a group of actors.  According to Sad-
ler-Smith & Shefy (2004), being exclusively rational requires some measure of agree-
ment about goals, since these will determine what information should be collected and 
how it should be analyzed. Agreement about cause-and-effect relationships is also need-
ed. For example, the existence of environmental or financial facts related to AFVs de-
pends on their construction being agreed by the business and R&D communities. In this 
way, being agreed by social groups, the facts become institutionalized. But also institu-
tionally agreed facts require review to ensure they have a sound phenomenological 
grounding. Facts based on subjective future estimates need to be subject to a process of 
review and improvement. In one sense, all accounting facts must be considered as social 
constructs. This is because they are human creations that are articulated in language. 
(Nørreklit et al. 2010) 
Facts carry with them information about possibilities for action. We use logical thinking 
and reflecting to recognize the factual possibilities, i.e. possibilities that are grounded in 
physical and economic facts and not only in vision. Logical thinking is also used in 
finding the possibilities by moving from the existing facts to a possible new set of facts.  
Possibilities must be grounded in facts as abstract or imaginary possibilities have no 
practical use. (Nørreklit et al. 2010)  
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2.1.2 Feelings 
Sadler-Smith & Shefy (2004) have studied intuitive executive decision making, which 
relies on feeling. According to them, intuitive decisions involve the interplay between 
knowing (intuition-as-expertise) and sensing (intuition-as-feeling). As deliberate ration-
al decision making is not often achievable, for example in situations where sufficient 
facts or “hard data” is not immediately at hand or available at all, one way of managing 
the uncertainty and complexity is to rely upon intuition. Gut feelings are inevitable in 
decision making, and the decision makers are also prone to their fears, emotions and 
sources of bias during the decision process. Hence, feelings are combined with the deci-
sion making even when executives are conducting rational analyses.  
Humans’ experiences are affected by their individual values. The values provide objec-
tives, which motivate people: they determine humans’ subjective preferences and lik-
ings. The human values are subjective as they develop differently from human to human 
in historical and social process. (Nørreklit et al. 2010) According to Nørreklit et al. 
(2010) human actions realize when values and possibilities are integrated: “One may 
have different possibilities for action, but one will act only when one’s values are inte-
grated with at least one of the recognized possibilities” (p.744). They also see that our 
values reveal themselves through the emotions they create: “When one benefits from 
things personally valued, then one feels happy, but when the things one values highly 
face problems or are even in danger then one feels upset and concerned” (p.744). 
When talking about alternative fuel vehicles, one relevant value in discussion is envi-
ronmental friendliness. A decision maker, who values environment over other aspects 
and has the possibility to choose the fuel with lowest CO2 factor, chooses the action of 
using fuel with lowest CO2 emissions.  
Nørreklit et al. (2010) also emphasize the importance of communication in shaping hu-
man actions: Usually the individual is not acting alone, but is member of a social insti-
tution, such as business unit, company or industry. To gain mutual understanding 
among social actors, communication is needed. Without it, only individual reality exists 
and the social institutions cannot be managed. Communication enables people to coop-
erate and to access each other’s subjective worlds. It allows the facts, possibilities and 
values to be shared through human interaction. Communication provides the mechanism 
which leads to the creation of the institutional setting. Institutional rules, regulations and 
authorities set the institutional boundaries in which the society operates and exists. 
Communication is central also in management accounting that is used for producing and 
distributing information to decision makers. Communication is needed to achieve 
agreement on the accounting facts, on the possibilities and impossibilities derived from 
them, on the logic used in information generation and on the values adopted by the in-
stitution. For example, the energy industry and research community can discuss the 
measures for CO2 emissions and cross-check results from different experiments. As well 
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the changes in fuel price levels include communication across the energy industry: e.g. 
what are the accepted price levels, how should the fuel price follow the price of crude 
oil and what is the norm for the price stability in refueling stations.    
Following the definition of Nørreklit et al. (2010), the interaction of facts and values 
leads to possibilities that can lead to action. In every phase there is communication on 
facts, values and possibilities. Facts per se can be seen as objective measures of some 
phenomenon, but the value dimension includes subjective experiences that guide human 
behavior. Values constitute the feelings behind the action, in this case behind the in-
vestment decision. The possibilities resulting from the same factual information are dif-
ferent depending on the decision maker: For some decision makers the viable and logi-
cal possibilities are limited to fuel solutions within certain price range or with a large 
refilling station density. Some decision makers do not have limitations and consider all 
possibilities as reasonable to some extent, but their values guide the final decision. The 
social reasoning for the decision happens through communication and influences which 
concepts and models are utilized in practice. 
Let’s take CO2 emission factor (e.g. g CO2 / fuel liter) as an example. Different fuels are 
composed of different chemical compounds, such as hydrocarbons. It is a fact that burn-
ing fuels causes carbon dioxide emissions. This phenomenon has other facts related to 
it, such as the measurable CO2 factor. The different CO2 factors for each fuel type carry 
information that includes possibilities for different actions. The investors can compare 
the fuels based on the CO2 factors. If the investors value low emission solutions, they 
can influence on their CO2 emissions by choosing the fuel with smallest CO2 factor. 
There are also other facts available: the fuels have a certain fuel cost and different num-
ber of stations in their supply networks. Also these facts carry information including 
possibilities for different actions, e.g. for optimizing fuel costs or choosing the fuel with 
highest station network density.  The possibilities stemming from facts actualize to real 
possibilities, when the values are in line with the facts and supporting the decision. Ac-
tion is only possible to occur from real possibilities (Jakobsen et al. 2011). 
In this thesis, feelings are seen as experiences affecting the decision making process. 
This includes positive, neutral and negative appreciations, assumptions, judgment, per-
ceptions, interpretations and meanings stemming from values and communication. It is 
important to distinct the term feelings from human emotions (e.g. feeling happy, angry 
or disappointed). For instance, one can feel that the benefits received from investing in 
NVG fleet go below the inconvenience caused by limited fuel supply network and 
smaller driving range. One will not invest in the fleet based on the facts and feelings 
affecting the decision, regardless of how happy or sad one is emotionally feeling for the 
moment the investment decision is made. The fundamental difference is to look at the 
facts and feelings and recognize those actually having effect on the investment decision. 
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2.2 MA supporting managerial work  
2.2.1 MA in different roles  
Today managers have to make complex decisions due to greater variety of products and 
services, more rapid changes in technology, less heterogeneity of customers and a great-
er number of different markets and distribution channels (Wouters & Verdaasdonk 
2002). Many managerial decisions are made based on intuition, but this is not possible 
or recommendable in situations where the decision maker cannot intuitively see the “big 
picture” and decide what the overall best decision is. In these situations MA information 
– which allows using a single financial unit of measure for all actions and facilitates 
easy comparisons between the trade-offs of various areas – can be an useful support for 
the management. (Wouters & Verdaasdonk 2002)  
One central role of management accounting is to support the managers in controlling 
uncertainty. As usually managers’ critical task is to respond to unusual and uncertain 
questions, MA can help in clarifying and structuring the available information (Chong 
1996). With the support of MA the managers can prepare for unknown future decisions 
and activities. (Hall 2010)  
Another role for MA is to complete information environment where managers are mak-
ing decisions. Research has shown that managers are often dissatisfied with the account-
ing information they receive. Many managers develop their own personal systems for 
getting the information they want or believe they need. The challenge of MA “is not to 
try to get more information to managers faster and in more detail” Instead, the chal-
lenge “is to improve the information environment in which managers work, while un-
derstanding that much of that environment will always be managed by the managers 
themselves”. (Bruns Jr & McKinnon 1993, p.109) 
In accordance with this perception, Hall (2010) found out that managers primarily use 
accounting information to develop knowledge of their work environment rather than as 
an input into specific decision making scenarios. Accounting information is just one 
part of the wider information set that managers use to perform their work. Hall (2010)  
suggests that the field studies could focus more strongly on examining the practices 
involved in manager’s use of accounting information. We should examine how other 
sources of information affect the use of accounting information in managerial work. In 
other words, what do managers actually do when they integrate accounting and other 
forms of information in decision making? 
As one role of management accounting is to complete the information environment, 
formal techniques and procedures can even inhibit the intuitive and natural way of com-
bining the information for decision making. Bruns Jr & McKinnon (1993) found out 
that the two major resources for MA information were interpersonal communications 
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with the staff and distributed reports. The more recent study of Hall (2010) suggests that 
it is rather through talk than written reports that accounting information becomes impli-
cated in managerial work. In the meetings with top management Laine et al. (2015) 
found out that top management desires MA information to be user friendly and under-
standable. It is desired to be communicated in clear, common sense way. The quality 
and relevance of accounting information should relate primarily to whether it helps 
managers to carry out their work and less to whether it adequately describes the under-
lying activities. (Hall 2010)  
It can be challenging to create a MA tool that is simultaneously accurate enough to con-
trol uncertainty, general as it is completing information environment instead of answer-
ing a specific question and simple to use. This practical trade-off between accuracy, 
simplicity and generality has earlier been noted by Selos & Laine (unpublished). Ac-
cording to them, when creating for example supplier selection methods too often “the 
general idea is that the more accurate the theory is the better it is”. Simplicity is closely 
related with ease of understanding or application, and no explanation can be simultane-
ously general, accurate and simple. Conversely to their findings, the mass of articles on 
supplier selection methods seem to continue to provide more and more complicated 
tools.  
Calculations play a notable role when talking about MA information. They support in 
structuring information and understanding causalities between different actions and me-
ters.  Mouritsen et al. (2009) have studied the role of MA calculations in innovation 
management context. MA calculations can link innovation activity to the firm’s opera-
tions through two types of translations; short or long term. The length reflects the num-
ber of elements taken into account. 
In short translations the innovation activities are mobilized by a single calculation and 
related to a variance from a standard or budget. Short translations mediate between in-
novation actions and costs and revenues of the firm. To sum up, short translations pro-
vide means for controlling. On the contrary, long translations have multiple calculations 
that reflect and question the role of the innovation. Here the calculations challenge each 
other and develop organizational tensions and discussions on the innovation activities. 
The long translations frame considerations about the value of innovation to the firm 
strategically. To conclude, the long translations are facilitators for wider discussions on 
the strategic choices. (Mouritsen et al. 2009) 
The concept of long and short term translations seem to suit rather effortlessly also to 
the discussion on MA calculations in investment decision making. In the context of in-
vestments, the short term translation can mean a single calculation on the life cycle 
costs of the vehicle or a single calculation on the profitability of the supply network. 
The long translation calculations do not only problematize what the investment should 
be and what parameters should be used. They also question where the investment 
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should be located in time and space technologically, organizationally and environmen-
tally. (Mouritsen et al. 2009)  The long translation calculations create the contexts for 
the investments.  
In line with the presented literature (Laine et al. 2015; Hall 2010; Bruns Jr & McKinnon 
1993; Selos & Laine unpublished) the findings of Mouritsen et al. (2009) suggest that 
MA calculations rarely become meaningful and powerful by appeal to their definitional 
correctness. Instead, MA calculations are only helpful through the connections with 
concerns they develop. They emphasize that MA calculations are also able to problema-
tize central strategic properties of the firm, such as its boundaries and capabilities. The 
interventionist research work conducted for this thesis applies this view. MA calcula-
tions are used as facilitators to open commonly shared discussions on understandings 
and concerns as well as to question the assumptions in the case company. The correct-
ness of the calculations is not in the key focus area but understandably the estimates are 
required to be in the ballpark to raise interesting and relevant points.   
MA has been discovered to help control uncertainty, facilitate discussion and complete 
information environment. Laine et al. (2015) add emotional aspects to the academic 
discussion. Laine et al. (2015) have suggested a new blueprint for management account-
ing practice: They wish the development of MA tools to go towards management ac-
counting that accommodates both analytical and emotional aspects of value and profita-
bility management. Blueprint of new MA is based on the need for engaging organiza-
tional facts and feelings, built on the reflective processes of co-thinking and co-feeling 
within/across organizations.  
 
Figure 1 Blueprint for New Management Accounting (Laine et al. 2015) 
Co-thinking
Clarify
Break
Co-feeling
Identify
Affect
Managing value & profitability
Process of accounting & 
reflection
High impact service
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This perspective is used as a basis for understanding the role of MA in decision making 
process. It also sheds light on how MA enables the communication of facts and feelings 
that are interacting in the decision making process. 
2.2.2 MA in investment decisions – Net Present Value calcula-
tion 
Net Present Value calculation is an example of a MA tool that is commonly used for 
investment decision making in companies. The conventional way for seeing investment 
decisions is to find them as practices for using investment calculation tools. These cal-
culations give a numeric answer that can be used for justifying decisions. When the de-
cision is justified based on the calculation, it can be said to follow logical reasoning and 
be rational. This view sees MA as a rather narrow concept, as here MA works only as 
an answer machine for the decision maker. Much of accounting research is focusing on 
improving the calculation tools and making them as accurate as possible to give the best 
answer. Although the thesis framework views investments as subjective decisions, it is 
valuable to have a brief glance on the most common investment evaluation tool.  
Net Present Value (NPV) model has a strong support from academic literature as being 
a useful management accounting tool for evaluating the profitability of an investment. It 
is an example of a calculation tool that provides insights for the decision maker whether 
to invest or not. NPV was also chosen for the infrastructure investment calculations in 
the case company due to its understandable logic, usefulness in picturing the break-even 
point and the annual development of the value, and researcher’s earlier experience in 
using it for evaluating profitability in investment projects. NPV model uses Discounted 
Cash Flow (DCF) technique like some other models such as Internal Rate of Return 
(IRR), Modified Internal Rate of Return (MIRR) and profitability index (PI), DCF is a 
widely used model in business world, as it takes into consideration the time value of 
money and is viewed as being theoretically correct. (Bennouna et al. 2010).  
Finance theory claims that the NPV is the best method for evaluating capital investment 
projects (Bennouna et al. 2010). With NPV, the future cash flows are discounted to 
show present value and are compared with the investment cost. These future cash flows 
include estimates about the costs and revenues caused by the investment. An investment 
project is acceptable, if the outcome of NPV is positive. According to Bennouna et al. 
(2010) NPV is now widely used among large Canadian corporations but a remarkable 
percentage use IRR as their primary model in capital decision making. Simple capital 
budgeting decision techniques such as payback period are still in use. The theory-
practice gap is a recurrent theme in the capital budgeting literature, in particular with 
regard to NPV.  
The cost of capital is a key parameter in DCF calculation. The discount rate should be 
calculated based on the weighted average cost of funds from various sources including 
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debt, preferred stock and common equity (Bennouna et al. 2010). There are two recom-
mended methods to adjust the weighted average cost of capital WACC: either the com-
pany can use the pure play or the subjective approach (Ross et al. 2005).  When apply-
ing the pure play method, company finds firms operating in similar business to the in-
vestment project or the division. The WACC can be developed by looking at the mar-
ket’s required returns and using this external information in finding out the right level 
for the new investment opportunity outside company’s existing business. The other op-
tion for the management is to rely on judgment. This method consists of recognizing 
risk groups and classifying the investments into them. High-risk investment projects 
will be given an upward adjusted WACC, while low-risk investments are adjusted 
downwards. According to Bennouna et al. (2010) this is a more subjective approach. 
However, remembering the uncertainty related to the future cash flows of the invest-
ments and the unique nature of each investment project, the pure play approach could 
also be seen as a summary of external subjective approaches.   
The capital investment calculations require not only the proper use of DCF techniques, 
estimated cash flows and inflation, and discount rate valuation, but also risk analysis 
(Brigham and Ehrhardt 2002). The NPV calculation is exposed to uncertainty due to the 
estimated parameters needed to compute the result: the project’s life time, initial capital 
expenditure, future cash flows estimates, the discount rates and the payback period. 
There are methods available to assist in handling the risk (Ho & Pike 1991). The tech-
niques include adjusting the discount rates, building up scenarios and payback period 
and using probabilistic risk analysis such as sensitivity analysis, decision tree analysis 
and Monte Carlo simulation. (Bennouna et al. 2010) 
2.3 Institutions explaining bounded rationality in decision 
making 
2.3.1 Institution theory 
After discussing the ideas for improving the MA calculation tools in detail, Bennouna et 
al. (2010, p. 237) state: “Finally, this study, and much of the capital budgeting litera-
ture, assumes that managers make rational decisions, carefully using logical, proven 
techniques. It may well be that other dynamics are at play…” In other words, the re-
searchers admit that much of the investment planning literature ignores the effects of 
values and feelings on decision making.  
In accounting studies, institution theory has been used to explain the design and use of 
different management practices, such as budgeting systems and enterprise resource 
planning systems (ERPs).  The theory recognizes that commonly shared understandings, 
customs, rules and routines in organizational systems and practices form institutions 
that can change over time. In the process of forming the routines, previously formulated 
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rules may become modified as the group locates mutually acceptable ways of imple-
menting them. Institutions exist in the actors’ understandings and stocks of knowledge 
and express for the actors “the way the things are”. The institution guides its members’ 
actions. It is “a way of thought or action of some prevalence or permanence, which is 
embedded in the habits of a group or the customs of a people” (Burns & Scapens 2000, 
p.7).  
Burns & Scapens (2000, p.6) define the relationship between institutions and its actors 
as two-way interplay, where the individuals are shaping the institutions while simulta-
neously the institution is guiding their actions: “Institutions evolve through a process of 
reutilization of human activity. Thus, there is a duality between action (human activity) 
and institutions which structure that activity.” Institutions comprise “taken-for-granted 
assumptions” which inform and shape the actions of individuals. At the same time these 
taken-for-granted assumptions are themselves the outcome of social actions, i.e. they are 
socially constructed.  
The level of institutionalization can vary. Some patterns of social behavior are more 
subject to critical evaluation, modification and even elimination than others. There may 
also be variations in the length of time particular institutions have been in place and 
how widely they are accepted by members of a group or an organization. The degree to 
which the patterned behaviors are deeply embedded in a social system varies in terms of 
their stability and their power to determine behavior.  Institutions which are relatively 
short-lived and/or which have not gained widespread acceptance are more vulnerable to 
challenge and less likely to influence action. (Tolbert & Zucker 1999) 
2.3.2 Institutional entrepreneurs 
The individuals and companies, who want to change the current institution, can be 
called as institutional entrepreneurs. For example, a supplier company works as an in-
stitutional entrepreneur when it wants to change the decision making process in the cus-
tomer company. Institutional work is about bringing change to the learned patterns. This 
institutional work includes technical, political and cultural projects that aim at bringing 
chance to institution.  
Perkmann & Spicer (2007, p.1118) conceptualize the institutional entrepreneur as “a 
developing organization seeking to diffuse an innovation that it pioneered”. Their find-
ings suggest that institutional entrepreneurs can be engaged in political (or interaction-
al), technical and cultural type of projects that aim at changing the ruling institution. 
Political work aims at influencing the development of organization and rules and in-
cludes activities such as networking, resource mobilization and organization building. 
In technical work the actors concentrate on studying, analyzing and designing the form. 
Third, in the cultural work the actors seek to justify belief systems and values by estab-
lishing or reframing them in ways that appeal to wider audiences. Cultural activities 
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include framing, propagating, advising and teaching and aim at increasing the diffusion 
of the new form. (Perkmann & Spicer 2007) 
Managing change in general, and MA change in particular, requires a thorough under-
standing of current context of the organization, especially its routines and institutions. 
This is much more than just understanding the formal systems; it requires deep under-
standing of the habits of the organization day activity. For an institutional entrepreneur 
operating outside the organization making change will have to acquire detailed 
knowledge on the processes being involved. (Burns & Scapens 2000) 
As Burns & Scapens (2000) point out, it is rather challenging to measure the institutions 
objectively, and they should more be seen as a tool for understanding irrational deci-
sions in the organizations “rules, routines and institutions are not proposed as empirical 
variables to be measured in some objective ways. Rather, they are analytical concepts 
which may not be capable of empirical observation per se. --- it is only actions which 
are observable.” This notice supports the methodological choice of interviewing the 
customer companies about the actual switching actions and used MA information in the 
investment decisions. Institutions facilitate an interpretation of the actions being inves-
tigated but they are not measured themselves. 
2.3.3 Institutions in road transportation 
Important feature of institutions is their seemingly normative and objective character. 
They define the behavioral patterns which are expected in certain social group. Mem-
bers of the group simply take-for-granted the behavioral patterns (Burns & Scapens 
2000).  In the context of road transportation, such institutions could include, for exam-
ple, the basic design of the car (four wheels, internal combustion engine and metal bod-
ies), rules in the traffic, standard set for safety and protection of cars and also the net-
work of automotive companies and suppliers. The extent to which people are conscious 
of these norms and standards in automotive industry varies, but a great deal of these 
institutions is taken for granted (van den Hoed & Vergragt 2004).  
Starting from the position that management accounting systems and practices constitute 
organizational rules and routines, it can be understood that also different MA practices 
get institutionalized in companies. For example, a new procedure in calculating the To-
tal Cost of Ownership for a vehicle investment could be defined in a set of rules listed in 
an “investment manual” or in a standard form excel sheet. Changes to the use of this 
new calculation may occur unconsciously, for example, when the guidelines are misun-
derstood or the rules are ignored as being inappropriate to the circumstances. (Burns & 
Scapens 2000) 
In road transportation, although car-makers are affected by their institutional context, 
they can influence the institutions in their context by proposing new and unorthodox 
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practices or technologies. In other words, there are situations where individuals or com-
panies have acted as institutional entrepreneurs. For example, the institution of conven-
tional fuels, primarily gasoline and diesel, has ruled the development of automobile in-
dustry for decades. The recent developments of alternative fuels have come to rattle this 
institution. According to van den Hoed & Vergragt (2004), for a new fuel technology to 
become institutionalized, regulatory support systems are needed. As well there must be 
commonly agreed on what are the appropriate actions by car-makers in achieving sus-
tainable mobility. For instance, as long as internal combustion engine and liquate fuel 
tank are perceived as the only unproblematic and safe technologies, it will be very hard 
to replace it with other alternatives.  
New technologies such as electric and gas vehicles question the taken-for-granted as-
sumption that cars can only run on liquate fuel. These technologies previously consid-
ered as unrealistic or commercially unviable have become serious options for the rest of 
the industry and companies investing in vehicle fleets. (van den Hoed & Vergragt 2004) 
The electric car producer Tesla is one example of an institutional entrepreneur that is 
shaking the conventional institutions in automobile industry. It is promoting a new ap-
proach how we see cars by utilizing political work (e.g. by promoting sustainable ener-
gy solutions with the slogan “Join the Tesla Revolution. Our technology offers the most 
efficient path to a sustainable energy future. Are you going to just live in the world or 
help change it?”), technical work (e.g. by improving the battery life and car’s perfor-
mance), and cultural work when using novel courses of action (e.g. by having neither 
patent protection nor third party sales agents) (Nicholson 2014). 
2.4 Switching Path Analysis Technique in investment actions 
The dominant theories in marketing are based on the premise that customers follow a 
conscious process of decision making in choosing to purchase a certain good or service 
from a particular provider. However, it is often difficult to trace back the path of “rea-
soned actions” that lead the customer to end the incumbent relationship; for example; a 
long-term commitment to a certain provider may end without any apparent evidence of 
prior consideration. (Roos & Gustafsson 2011)  
The earlier presented theory on actor based reality by Nørreklit et al. (2010) lacks clear 
explanation why some real possibilities eventually actualize to actions and why some do 
not. It is known that the actions need real possibilities to become true, and these real 
possibilities are supported by facts and values. In order to gain more understanding on 
the reasons for customers’ actual investment actions, the supplier can investigate the 
actual behavior. One suitable theory for studying the customers’ investing behavior is 
Switching Path Analysis Technique (SPAT) (Roos 1999). The key idea behind SPAT is 
to recognize that the switching event is affected by incidents that call for reaction, situa-
tional factors and influence of the active and passive roles of both supplier and custom-
er. (Roos 1999) These critical incidents are called triggers.  
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Earlier work with the SPAT has mainly included consumer customer interviews in tele-
communication sector. The switches have consisted of individuals’ customer behavior 
in the Swedish telecommunications retail industry (Roos & Gustafsson 2011). The re-
search has been limited to one industry in one country. Selos et al. (2013) have devel-
oped the technique further by applying SPAT in B2B supplier switching processes. 
Their work increases our understanding on SPAT by implementing the technique in IT-
service industry in Finland. According to them, the B2B case narratives could be rela-
tively easily translated into SPAT terminology, without any need for notable sacrifices 
in content. 
In this thesis SPAT is applied in investigating investments in B2B context. A switch is 
considered as a decision to invest in vehicles using different fuel technology than what 
the company has earlier used. For instance, a company is switching fuel technology and 
fuel supplier when investing in alternative fuel vehicles instead of conventional fuel 
vehicles. SPAT can assist in looking into the switching paths that lead to adoption of 
NGVs as a part of the vehicle fleet, in other words, switching from conventional fuels to 
invest in new technology. It is also possible to distinguish the role of MA information in 
this process when understanding the triggers that lead to the actual purchasing event.  
Triggers 
A trigger can be any factor that initiates the switching process. It can have various 
sources, but the main characteristic is that it makes the customers sensitive to switching. 
In SPAT, triggers have been categorized into three separate groups (Roos 1999):  
1) Reactional triggers (such as a supplier having dealt poorly with a customer) 
2) Situational triggers (such as a change in the customer companies’ organizational set-
tings or something affecting these settings) 
3) Influential triggers (such as changes in the markets that have an influence on the 
competitive situation of the suppliers.)  
Active & Passive Roles 
According to Roos & Gustafsson (2011) triggers affect customers’ evaluations on ser-
vice in different ways and cause varying kinds of behavior, depending on whether the 
customers are active or passive in their customer relationships. The distinction between 
“active” and “passive” comes from the customers’ roles in searching for information: 
Active customers search for information in order to be able to make deliberate and con-
scious decisions. Passive customers are those who have not searched for information 
and therefore have fewer conscious reasons for their decisions.  
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In B2B context the distinction of passive and active behavior can be challenging: Selos 
et al. (2013) note that the dichotomy to active/passive behavior seems to be too simplis-
tic in B2B context. It can only partly picture the complex switching paths involving 
multiple decision makers and roles. The interviewees in Roos’s SPAT studies are tele-
com company’s consumer clients. Compared to consumer clients, company clients tend 
to have more knowledge on the available solutions and require their employees to be 
active in searching for information. Compared to consumers, employees are driven by 
both intrinsic and extrinsic motivators (Ryan & Deci 2000) for keeping their selves up-
dated on the latest available information. 
Together the triggers and active/passive roles of the customer can be seen as sensitivity 
for switching (Roos & Gustafsson 2011). The sensitivity for switching builds up gradu-
ally over time: the customer gathers both consciously and unconsciously experiences of 
the current solution provider as well as gets information on other providers. The sur-
rounding sources for information can be for example professional and personal network 
or media. 
Loyalty and commitment 
Customers need knowledge in order to develop clearer argumentation (Roos & Gus-
tafsson 2011) for or against the current customer relationship. Active customers who are 
switching can usually explain exactly why they switch to the chosen competitor. They 
are aware of their situation and are active in searching for suitable alternative solutions. 
There are also customers who built up sensitivity over time and are aware of their rea-
sons for switching. By the time switching is needed, for example due to reactional or 
situational chances in business environment, these customers know their criteria. Pas-
sive customers might not plan their switch and not search for information, but are still 
ready to switch immediately contacted. When competitors tempt the passive customers 
to switch, these customers might not have had enough time to obtain enough knowledge 
for proper argumentation for or against the switch. Passive customers might not know 
any good reason for denying the new given offer by the competitor.  Passive customers 
are more likely to respond to influential triggers from the competitors’ side, and there-
fore passivity is associated with instability in customer relationships. (Roos & Gus-
tafsson 2011) 
Having more explanatory ability and being active seems to enhance loyalty in B2C con-
text. (Roos & Gustafsson 2011). In B2B context rational reasoning is appreciated in 
order to consider the decision justified. Knowing the arguments for and against the 
switch helps also to communicate the decision internally in the organization. Maintain-
ing appropriate communication with current customers is important in order to increase 
customers’ awareness about the advantages in their current relationships. Similarly, the 
potential customers should to be given information about the competitive solution and 
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how it could be beneficial for them. Knowledge gives the customer the means for argu-
mentation when considering the switch.  
Customers are influenced by the nature of their relationships with the incumbent suppli-
ers. Relationship history matters, and new vendors “do not start with a clean slate” 
(Wathne et al. 2001). Studies about B2B customer’s switching behavior show that there 
is a “status quo bias”, a force making the customers being tied to the incumbent supplier 
(Ganesan et al. 2010). Such force is resulting from both calculative commitment and 
affective commitment. Calculative commitment is based on rationality and economic 
concerns, while affective commitment is the result of identification, loyalty and obliga-
tion linking the customer to the seller. The affective commitment seems to be highly 
sensitive to supplier misbehavior (such as opportunism and unethical actions), while 
customer’s calculative investments in the relationship constitute an inertial force toward 
continuance. (Ganesan et al. 2010) 
The study of Wathne et al. (2001) speaks for enhancing calculative commitment: they 
believe that supplier’s best option to retain the customer relationship is to create switch-
ing costs at the firm level for customer. The results also show that customers attach con-
siderable weight to immediate price advantages. Price may be the strongest competitive 
tool available to a new supplier wishing to undermine an existing relationship. In their 
study Wathne et al. (2001) treated interpersonal relationships as a unidimensional con-
cept. They admit that also other dimensions may also influence the tendency to switch 
suppliers, such as sociability, approval, prestige, trust, reciprocity and power.  
Marketing literature has found also other factors that determinate the switch. The de-
terminants seem to differ across industries: The study of Wathne et al. (2001) from B2C 
relationships in banking industry claims that marketing variables (such as price and 
product breadth) are more important determinants of switching intentions than relation-
ship dimensions (such as interpersonal relationships or switching costs). Specifically, 
price dominated all of the other factors. These findings are in line with the findings of 
Selos et al. (2013) from B2B switches from different industries. According to them, the 
traditional supplier selection determinants, cost, quality, and delivery performance are 
still often the main determinants in the actual B2B supplier switches. In all, the custom-
ers may tolerate shortcomings in “higher level” determinants, but the problems in price, 
quality or delivery times may cause significant problems for the customer itself or for 
the customer’s customer. In this case there are practically no other option than consider 
a switch, even though normally also the convenience of the purchasing managers mat-
ters. Contrary to these two studies, the findings of Lam et al. (2004) propose that cus-
tomer perceived value, customer satisfaction and switching costs are the antecedents of 
customer loyalty in a B2B context. They studied the switching behavior in B2B context 
by investigating data obtained from a courier service provider.   
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2.5 Research framework 
Summarizing the received understanding from the literature, managerial decision mak-
ing has been recognized to be affected by the intertwined influence of facts and feelings 
(Sadler-Smith & Shefy 2004; Soll et al. 2015; Nørreklit et al. 2010). Earlier manage-
ment accounting literature has developed MA tools for investment decision makers (see 
for example Bennouna et al. 2010) and has recognized several roles for MA in manage-
rial work (Mouritsen et al. 2009; Hall 2010; Wouters & Verdaasdonk 2002; Bruns Jr & 
McKinnon 1993; Laine et al. 2015). Earlier studies have investigated institutions to ex-
plain the learned patterns and bounded rationality in decision making (Burns & Scapens 
2000; Perkmann & Spicer 2007; van den Hoed & Vergragt 2004; Tolbert & Zucker 
1999), and factors affecting the actual supplier switching behavior have been recognized 
(Selos et al. 2013; Roos & Gustafsson 2007; Roos 1999). However, the research still 
lacks a decision making framework that could allow investigating the role of MA in an 
investment decision making process influenced by both facts and feelings. Neither there 
are available any frameworks that could also explain when and how the decision mak-
ing discussions around MA calculations eventually lead to investment action in compa-
nies.   
The framework of this thesis combines the earlier introduced theories explaining deci-
sion making and switching behavior in business context. This created framework helps 
in bringing structure to a complex phenomenon and supports in understanding the con-
cept of investment decision making. Moreover, it gives explanation why some fact and 
feeling driven discussions lead to actual investment behavior and why some don’t. The 
framework is demonstrated in Figure 2. 
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Figure 2 The framework for understanding the role of management accounting in in-
vestment decision making process that eventually leads to action 
The context of this framework is in road transportation. In this context companies are 
investing in their vehicle fleets in order to keep their operations running with sufficient 
resources. The companies are considering investing in alternative fuel vehicles, more 
specifically in natural gas vehicles. The decision investigated with the created frame-
work is the decision to invest in natural gas vehicles.  
Academic literature has recognized several roles for management accounting and how it 
can support management in decision making. Central roles of MA are to facilitate dis-
cussion (Mouritsen et al. 2009) and complete the information environment where the 
management is making decisions in (Hall 2010). Laine et al. (2015) have structured the 
business decision making as a combination of two sub-processes. The processes of co-
thinking and co-feeling are affecting the decision-making, and management accounting 
has a central role in decisions as being the language for business. The decision making 
ellipse can be seen as a process for discussing facts and feelings with the support of ac-
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counting and reflection. The thesis framework applies this approach by placing the MA 
as a part of the decision making process, where it supports the discussions on the in-
vestment. After placing the MA in the central ellipse, the role of MA can be studied in 
the context of natural gas vehicle investments. 
The investment decisions related to natural gas vehicles are affected by several fact and 
feeling based factors. In the co-thinking side of decision making, the most relevant facts 
in this context are related to technical, environmental, economic and safety factors. The 
nature of co-thinking is rational and logical. In the co-feeling side the decision is affect-
ed by values and preferences. In the context of AFVs, there is an active discussion go-
ing on about the real facts related to environmental friendliness of different AFV tech-
nologies. The industry has not entirely agreed on the most environmentally friendly 
solution nor is sharing the same facts across the industry. Hence, the decision makers 
must partly trust also on feeling, in other words on intuition. Intuition is used especially 
when there is no time, know-how or willingness to take over all the facts in the best 
possible way (Soll et al. 2015). 
During the decision making process, the decision makers are following the norms of the 
institutions they are in (Tolbert & Zucker 1999). Different institutions set rules for the 
organizations’ internal investment procedures, norms for the whole industry and have 
effect on both fact and feeling side. Communication about the facts, feelings and MA 
calculation tools used affects how they become institutionalized. Also facts are social 
constructs, as they need to be agreed on by the research and R&D community. 
(Nørreklit et al. 2010)  
Institutions, communication or management accounting themselves do not start action. 
To be able to understand how decision making discussions lead to action, the concepts 
of possibilities, real possibilities and triggers are brought in the framework. Action is 
possible to start only from real possibilities that are constructed from facts and values 
(Nørreklit et al. 2010). First the decision must be factually possible. To be seen as feasi-
ble and viable, the factual possibility must be supported by the decision makers’ values. 
This way the factual possibility turns into real possibility.  
Investment decisions actualize, when triggers (Roos 1999) activate the company to start 
action from the risen real possibilities. If no trigger occurs, the decision making process 
stays at the communication and discussion level about the facts and feelings related to 
the decision. Triggers are divided into three categories according to the SPAT model of 
Roos (1999). Trigger can be consequence of e.g. a reaction for unpleasant user experi-
ence (reactional trigger), supplier’s marketing actions towards the potential customer 
(influential trigger) or change in regulations and taxation by the government (situational 
trigger).  
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The final part of the decision making process, action, can be also externally observed 
from company’s behavior. The actual investment in NGV and the switch to other fuel is 
eventually the behavior that can be studied afterwards.  The picture could also be modi-
fied to show the action arrow splitting into two after the influence of triggers: a straight 
action arrow would then illustrate the normal action naturally starting from possibilities. 
This would show a “business as usual” decision making case. Another arrow would be 
turning right because of the influence of triggers, which would picture the switching 
action. This would demonstrate even more that change in action requires always a trig-
ger to spark the switching behavior. 
By interviewing companies about their actual investment cases, the researcher has the 
opportunity to discover the true factors and triggers behind the decision making. The 
institutions affecting the whole process can appear through the interview discussions. 
Once they are recognized, the case company also has the possibility to influence on 
them. Later the empirical findings are structured using this created framework. 
 
 
 
 
28 
3. NATURAL GAS VEHICLES AS INVESTMENTS 
3.1 Natural gas vehicle market in Finland 
Compressed natural gas vehicles were first introduced to the market in Italy already in 
the mid-1930s, and they started to gain greater attention during the oil crisis of the 
1970s and 1980s. Starting the mid-1990s the interest reducing air pollution and depend-
ence on petroleum imports has raised the governmental support of natural gas vehicles 
(NVGs) in many countries, such as Argentina and Brazil. (Yeh 2007) At present, the 
biggest NGV markets are located in South America, Middle East and Asia followed by 
Europe and North America.  
Earlier the usage for natural gas as a fuel was dependent of natural resources, the geo-
graphical location and the existence of the pipeline infrastructure.  Recently, the devel-
opment in the technologies for the production and transport of the liquefied natural gas 
(LNG) has opened the natural gas recourses for global trade regardless of how far the 
country is from the original natural resource. The new LNG technology can be used for 
transporting both natural and bio gas to refilling stations outside the existing pipeline 
infrastructure.  In Finland, the import of LNG allows the country to reduce its depend-
ency on imported oil and Russian pipeline gas. It can be seen as one solution to diversi-
fy the origin of the country’s energy sources.  
 
Figure 3 The supply chain of natural gas as a road transportation fuel 
In Finland NGVs are still rather new technologies: the number of NGVs was around 
1 900 vehicles in 2014 representing 0.06 percent of the total fleet of 3 100 752 vehicles. 
(Trafi 2015) The number of NGVs in Finland equals to one third of the new Skoda Oc-
tavias registered in Finland in 2014. Scoda Octavia was the leading car model in new 
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registrations with the total of 5 868 vehicles registered followed by Volkswagen Golf 
with 5 265 vehicles and Nissan Quashqai with 4 166 vehicles. (Autoalan tiedotuskeskus 
2014) The Finnish automotive industry has estimated 120 111 new vehicles to be sold 
during year 2015. The aftermarket for used vehicles is larger: about 550 000–600 000 
used automobiles are sold each year. Half of these sales take place at authorized dealers, 
one quarter at independent automobile dealers, and one quarter directly between con-
sumers.
 
Figure 4 The three most registered vehicle models, total number of natural gas vehicles 
in Finland and the estimated vehicle sales for 2015 
To date there are in total 24 natural and bio gas refilling stations in Finland, mostly lo-
cated in the southern and south-east part of the country. The current vehicle technology 
allows using the NGVs also outside the existing gas station network, since the vehicles 
can switch using gasoline from another tank. (Finnish Biogas Association 2015) 
VRI indicator (number of vehicles in thousands to number of refueling stations index) is 
an indicator of two main factors 1) the spatial density of refueling stations provided for 
drivers and 2) the profitability of refueling facilities for the station owners. In their 
study, Janssen et al. (2006) found a VRI value roughly equal to 1 (i.e., 1 000 vehicles 
per a refueling station) for countries with a large number of NGVs, including Argentina, 
Brazil, India, Italy and Pakistan. They concluded that this is the optimal balance be-
tween profitability for refueling stations and convenience to NGV drivers. In Finland 
the indicator is currently approximately around 0.079 (1.900 / 24) for NGVs, while for 
conventional vehicles it is around 1.64 (3 100.752 / 1 892) (Öljy- ja biopolttoaine-
ala ry. 2015b). For comparison, the number of NGVs in Sweden is now over 52 000 and 
VRI indicator approximately 0.33 (52 000 / 156), while for conventional fuels VRI in-
dicator was 1.69 (4 585 000 / 2 716) (NGV Global News 2015; Gasbilen 2015; Svenska 
Petroleum & Biodrivmedel Institutet 2013).  Although the concept of VRI is rather sim-
ple, the VRI measure is subject to wide variations when applied in the national level. 
According to (Yeh 2007), “factors such as spatial characteristics and socioeconomic 
differences, including consumer sensitivities to incremental increases in driving dis-
tance or waiting time for refueling, capacities of fueling stations and the number of pub-
lic versus private refueling stations, can contribute to variations within and across 
countries and add additional variabilities and uncertainties to the analysis.”  
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Another measure for comparing refueling density is the ratio of the relative numbers of 
alternative fuel refueling stations and conventional gasoline stations. Greene et al. 
(2005), Sperling & Kurani (1987) and Nicholas et al. (2004) have used techniques in-
cluding consumer preference surveys and travel time/distance simulations to find re-
quired levels for the ratio. They found that the sustainable growth of AFVs during tran-
sition from initial market development to mature market requires the number of alterna-
tive-fuel refueling stations to be a minimum of 10 to 20 percent that for conventional 
gasoline stations. These studies suggest that at levels greater than 10–20 % of conven-
tional refueling stations, consumers no longer view the availability of fueling stations as 
a major barrier for the adoption of AFVs. Today the ratios of number of NG refueling 
stations to number of conventional fuel stations are 1.3 % and 5.7 % for Finland and 
Sweden respectively.  
 
Figure 5 The current gas station network in Finland (Finnish Biogas Association 2015) 
There are two alternative approaches for creating market for NG as a fuel in road trans-
portation: either the demand or supply must be increased first. This has been stated to be 
a typical “chicken and egg” dilemma: the demand cannot grow without good availabil-
ity and infrastructure. On the other hand, it is risky to invest in large infrastructure net-
work without clear signs of increasing demand.(Caulfield et al. 2010) According to Og-
den et al. (2004), supply companies’ main reason for minimizing the number of infra-
structure changes is the huge cost involved for assets that may have to be retired in a 
few decades if there is an eventual shift to hydrogen.  
The demand for NG as a road transportation fuel can be increased by either boosting the 
number of NGVs in the market or by growing the volumes used in each NGV. Remem-
bering the environmental reasoning for NGVs, the second alternative does not sound 
advisable. Instead, the number of NGVs can be increased by using other actions as rec-
ognized by Yeh (2007). Such actions could be using governmental purchasing actions, 
mandatory country/industry targets or affecting the consumer behavior through incen-
31 
tives or companies’ aggressive marketing. The supply side can be expanded by, for ex-
ample, direct governmental incentives or investments in refueling stations and pipeline 
infrastructure. Ogden et al. (2004) 
3.2 Barriers for technology adoption 
Flynn (2002) has investigated the barriers for NGV’s success in Canada in the 1980’s: 
Back then, the main barrier for the wider adoption was a lack of infrastructure to sup-
port converted vehicles. Lack of refueling facilities was particularly critical; failure of 
existing refueling stations to achieve profitability stalled further investment, which in 
turn depressed sales of vehicle conversions. Other problems in the industry included 
excessive parts markup by conversion dealers, exaggerated claims for environmental 
and economic benefits, and poor design of promotional programs. Fundamental shifts in 
the relative values of oil and natural gas in the late 1980s removed momentum from 
sales of conversions. Major players, who had not achieved profitability, exited the mar-
ket, and natural gas as a vehicle fuel has since remained on the fringe in Canada and the 
US. Today, the new LNG technologies and driving forces including trends of appreciat-
ing fuels of domestic and environmental origin are creating conditions that favor alter-
native transportation fuels. Many of the issues regarding growth to commercial viabil-
ity, in particular, the need to build a supporting infrastructure, will be the same as with 
natural gas in the 1980’s (Flynn 2002).  
Although researchers have emphasized the lack of wide supply infrastructure being a 
major barrier for the adoption of NGVs, the energy policy literature has recognized also 
other factors hindering the adoption of alternative fuel vehicles. These findings are 
transferable to the context of NGVs, as they represent one of the alternatives for the 
conventional solutions. For example, Romm (2006) has recognized that there have been 
historically six major barriers to AFV’s success:   
1) High first cost for vehicle 
2) On-board fuel storage issues (i.e. limited range) 
3) Safety and liability concerns 
4) High fueling cost (compared to gasoline) 
5) Limited fuel stations: chicken and egg problem 
6) Improvements in the competition (better, cleaner gasoline vehicles). 
 
Romm (2006) has not commented on the subjectivity related to these barriers. Different 
investors are in unique decision making situations: the decision makers have different 
values and possibilities and different institutions guide their decision. The purchase 
price of the alternative fuel vehicle might be higher than one of conventional vehicle, 
but the decision makers might still feel that the price is reasonable. They may see the 
price low as taking into account the environmental values and lower life cycle costs they 
get for return. Another named major barrier, limited range, is a fact for all the vehicles – 
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at some point the fuel/gas tank or battery runs out. The subjectivity relies on how the 
decision maker experiences the fact: is the driving range smaller than needed and there-
fore a negative fact and a barrier for investing in it? Or if the range is smaller than with 
the conventional solution but still enough to carry out the normal driving plan, is the 
fact neutral instead of a barrier? In addition to the subjectivity relying in this barrier list, 
it must be remembered that the levels of costs, range, infrastructure density and techno-
logical performance are not fixed as they are differ in time and are partly country specif-
ic. 
Yeh (2007) has recognized that the adoption of vehicle technologies and fuels is influ-
enced by  
1) Technologies and fuel choices (cost, performance, availability, reliability and 
safety of the advanced vehicles and the alternative fuels)  
2) Context (social, economic, cultural, and spatial characteristics)  
3) Impacts (economic, health, environmental, energy and land-use changes). 
Yeh’s approach has recognized that there are several other factors affecting the decision 
making than only technical and economic information related to the vehicle. Both Yeh 
(2007) and Romm (2006) suggest governmental actions as major advice for overcoming 
the adoption barriers. 
There are examples of countries that have supported the adoption of NGVs through reg-
ulation or incentives:  In Delhi, the Supreme Court issued a series of resolutions in-
structing the government to ensure that all public transportation, buses, taxis and auto-
rickshaws switch to clean alternative fuel. Several hitches including supply uncertainties 
and long waiting lines at refueling station were faced, but in the end of 2003 more than 
87 000 vehicles, mainly public-transit vehicles, taxis, and three-wheelers, were using 
CNG in Delhi. In China, the primary reasons for moving to larger NGV market were 
environmental concerns and energy security. During Beijing Olympics 18 000 city bus-
es i.e. 90 percent of the fleet was replaced to CNG-fueled buses prior to the 2008 
Olympic Games. Chinese government promoted LPG and CNG fuels using various 
R&D projects, direct investments, incentive programs and targets. (Yeh 2007) 
Yeh (2007) has named five major classes of policy instruments that have been applied 
to influence the adoption and utilization of transportation technologies. These include:  
1) Outcome-based regulation such as emission standards;  
2) Technology- or fuel-based regulation, including zero-emission vehicles, cat-
alytic converters, on-board computer-emissions monitoring technology, ul-
tra-low-sulfur diesel, adaption of alternative fuels, bans on leaded gasoline 
and oxygenates;  
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3) Incentive-based instruments targeting consumers, such as tax credits and re-
bates, the term “consumers” including both individual purchasers and fleet 
operators such as businesses units and government agencies;  
4) Incentive-based instruments targeting suppliers, including R&D and gov-
ernment-funded projects and tax credits and  
5) Market-creation initiatives such as government procurement preferences or 
requirements for disclosure of fuel consumption, safety and performance or 
adoption targets for alternative fuel  fleet vehicles, direct investments in re-
fueling stations and the service networks.    
Any effective policy-intervention strategy must be designed knowing the stakeholder 
groups, their decision making and how the intervention would affect that. By first un-
derstanding the facts and feelings behind the investment decision making this research 
can also support policy makers in finding appropriate ways to affect the NGVs’, or 
more widely any AFVs’ adoption. Finding the right indicators for studying the perfor-
mance of the political actions might still be challenging, as it has been found that large 
time delays exist between strategic policy actions and frequently used market penetra-
tion indicators (e.g. car sales and infrastructure expansion). The delays might limit the 
ability of policy makers to assess the performance of their strategy. (Janssen et al. 2006)   
3.3 Technical and safety factors in fuel choice 
The information presented in this chapter illustrates the existence of several facts in-
volved in the discussion on fuel choice. For the use of the thesis framework, required 
level of knowledge is to be aware of this energy engineering research field. The thesis 
does not comment on the correctness of the measured emission or safety levels. 
When making investment decisions on vehicle type, the decision makers also fix their 
choice on the fuel type being used. The fuel choice has effect on for instance vehicle’s 
technological performance, vehicle’s environmental friendliness through exhaust dis-
charge and driver’s safety. Technological performance includes facts describing 
measures such as engine power, efficiency and durability. As presented in the research 
framework, this kind of factual information serves the co-thinking processes in invest-
ment decision making. Facts can be presented in an objective manner, as done in most 
of the studies comparing fuel technologies, costs and safety. However, the decision 
makers experience, interpret and value differently the factual information and factual 
possibilities rising from this information. They might set certain facts as main criteria or 
hurdles in investment process. Or, the decision makers might not even have all the fac-
tual information available. In this case intuition plays a stronger role.  
When looking into the environmental aspects, the fuel choice affects the exhaust dis-
charge of a vehicle in two ways: firstly, the fuel type determinates the composition of 
the exit gases coming from the engine. For example, if the fuel contains aromatic com-
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pounds also the exit gases will include aromatic compounds and possibly more health 
risks. Secondly, some fuels are enabling fuels, meaning they enable the use of post-
purification techniques. (Nylund & Aakko-Saksa 2007) Methane (CH4), of which natu-
ral gas and bio gas fuels almost entirely consist, does not produce fine particles or aro-
matic compounds due to its chemical construction. Also the quality of the conventional 
fuels has improved recently: the most important actions have been stopping the use of 
lead compounds in gasoline, reducing the sulfur and aromatic compound levels and ad-
justing the evaporation attribute. (Nylund & Aakko-Saksa 2007)  
If gasoline is replaced with natural gas, the CO2 emissions are reduced approximately 
by 20 percent. If natural gas is used for replacing diesel, the CO2 emissions have been 
studied to remain almost the same due to the lower fuel economy of natural gas. Well-
to-tank greenhouse gas (GHG) emissions are on same level for the conventional fuels 
and natural gas. Alternatively, the GHG emissions for biogas are remarkably lower than 
those for fossil fuels. Usually biogas is seen as a CO2-neutral fuel or is even suggested 
to have a negative GHG balance: Methane has a 21-times higher GNG impact compared 
to CO2. Hence, the methane resulting from the organic decomposition is preferable to be 
burned than to be released to atmosphere. Other fuels that have the potential to reduce 
the GHG emissions remarkably are bio ethanol (cellulose or sugar-cane based) and syn-
thesis gases obtained from organic waste or biomass (such as dimethyl ether (DME), 
biomass to liquid (BTL), methanol). (Nylund & Aakko-Saksa 2007)  
The factual information on exit gases may be valuable for an investment decision maker 
appreciating low GHG emissions or fine particle levels in fuel choice. It is also useful 
input for companies that compensate their CO2 emissions though emissions trading. The 
presented information on fuels can be used in both processes of decision making to jus-
tify the investment: in co-feeling (based on environmental values) or co-thinking (based 
on financial facts on the CO2 allowance costs).  
Similarly, fuel safety is a much discussed topic in vehicle investments. One of the key 
attributes affecting the fuel safety is explosion sensitivity. The measured inflammability 
limits in air are for gasoline 1.4–7.6 vol-%, for ethanol 3.3–19 vol-%, for methane 5–15 
vol-% and hydrogen 4–75 vol-%. This means that while gasoline can form an explosive 
mixture with air already in small concentrations it also quite quickly creates a supersatu-
rated mixture unable to inflame. Alternatively, hydrogen can very easily form an in-
flammable mixture with air. For gas fuels the density of the gas affects the safety:  
lighter gases such as methane become thinner as they go up in the air while other gases 
such as DME and liquefied petroleum gas (LPG) are heavier than air and can descend in 
drainage wells.  
Ogden et al. (2004) point out that methanol toxicity can still be a potential barrier for 
wider adoption of methanol as a transportation fuel and turn out to be a potentially trou-
blesome liability issue for the transportation fuel industry. A fatal dose is 2–7% metha-
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nol in a liter of water, which would defy detection by taste. The vehicles using electrici-
ty for power transmission have significantly higher voltage levels than conventional 
combustion engines. Thus electric, hybrid and fuel cell vehicles need to pay special at-
tention on protecting the high voltage components and on predicting accident circum-
stances. (Nylund & Aakko-Saksa 2007) In order to evaluate the safety risk related to the 
fuel choice, the decision maker needs to estimate the probability and seriousness of the 
possible damage caused by the specific fuel. Also this evaluation involves the processes 
of co-thinking and co-feeling, as the decision maker is combining the factual infor-
mation with his/her own subjective assessments.   
3.4 Crucial factors in vehicle purchases for consumers 
Academic literature has studied in detail several crucial factors affecting vehicle pur-
chases in consumer context. The decision is purposely referred to as being a purchasing 
decision, not an investment decision: In B2B context, investing money on vehicles in-
cludes an expectation of future benefits that will actualize within a certain time frame. 
When consumers make decisions about vehicles, one does not expect income from the 
investment, but more readily compares the costs and other impacts of the investment 
Even though this thesis discusses the decision making in B2B context, it is valuable to 
understand what is already known about the consumer behavior. The professionals mak-
ing investment decisions in the companies are also consumers in their personal lives. 
The decision makers are also vulnerable to pressures coming from the institutions they 
belong to, e.g. from public opinions, although the business context demands rational 
thinking. 
3.4.1 Fuel economy and price sensitivity 
Caulfield et al. (2010) have studied consumer preferences in vehicle attributes in Ire-
land. The vehicle attributes that respondents rated most highly were reliability, automo-
bile safety, fuel costs, and the purchasing price. Respondents did not rate greenhouse 
gas emissions or vehicle registration tax (VRT) as crucial attributes when purchasing a 
new vehicle. The car company’s customers place a higher utility on reductions on fuel 
costs compared to reductions in VRT and CO2 emissions. The majority of respondents 
agreed that hybrid and electrical vehicles (HEVs) and alternative fuel vehicles (AFVs) 
are better for the environment and would be the vehicle of choice in ten years’ time. 
There was some dispute as to whether the alternative fuel vehicles are cheaper to run, 
with nearly as many people agreeing with this statement as disagreeing with it. If the 
adoption of HEVs or AFV is seen as publicly desirable, the fuel costs of these vehicles 
will have to be competitive/lower when compared with that available to conventional 
vehicles. A major concern of respondents was the scarce availability of outlets selling 
the alternative fuel. Natural gas and bio gas were not included in this study.  
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The price difference between natural gas and conventional fuels such as gasoline and 
diesel has often been cited as the most important factor in attracting users to switch to 
natural gas vehicles (NGVs) (Yeh 2007; Janssen et al. 2006; Gwilliam 2000; Dondero 
& Goldemberg 2005). An NG pump price of at least 40-60% below the gasoline price is 
common in most countries that have had successful NGV penetration. While low natu-
ral gas fuel prices encourage the displacement of conventional fuels, many countries 
have encountered the problem of active competition with the diesel fuel due to insuffi-
cient price gaps between the two fuels. (Yeh 2007). Currently in Finland biogas costs 
40 % less than gasoline and 30 % less than diesel when comparing the price per energy 
content (Öljy- ja biopolttoaineala ry. 2015c; Gasum 2015). 
Busse et al. (2013) have investigated how sensitive consumers are to expected future 
gasoline prices when they make new car purchases. More precisely, how much does an 
increase in the price of gasoline affect the consumers’ willingness to pay for cars of 
different fuel economies? In the very short run, when gasoline prices change, drivers 
can very quickly begin to alter how much they drive. Earlier Goldberg (1998) and 
Hughes et al. (2008) have investigated three measures of driving responses to gasoline 
prices. Goldberg (1998) estimates the effect of gasoline prices on vehicle miles traveled 
and Hughes et al. (2008) investigate monthly gasoline consumption.  
On the other extreme, in the long run, automobile manufacturers can change the fuel 
economy of automobiles by changing the underlying characteristics – such as weight, 
power and combustion technology – of the cars they sell (Busse et al. 2013) or by 
changing the fuel technologies to alternatives, such as hybrid, electric or natural gas 
vehicles. Two papers that address the effect of gasoline prices on car quantities are Klier 
and Linn (2010) and Li et al. (2008) (Busse et al. 2013). Klier and Linn (2010) found 
out that increases in the price of gasoline reduce the sales of high consuming cars rela-
tive to cars that have small fuel consumption. Li et al. (2008) estimated the effect of 
gasoline price on the outflow from, as well as inflow to, the vehicle fleet. They found 
different effects for cars of different fuel economies: a gasoline price increase increases 
the sales of high fuel economy new cars and the survival probability of high fuel econ-
omy used cars, while decreasing the sales of low fuel economy new cars and survival 
probabilities of low fuel economy used cars. These findings suggest that consumers are 
sensitive for the fuel price changes when doing car purchasing decisions in long term 
planning.  
The studies of Greene et al. (2005) and Santini and Vyas (2005) suggest that most con-
sumers want a very short payback period – less than 3 years for an investment in fuel 
economy (Yeh 2007). This is significantly shorter than the lifetime of most passenger 
vehicles, the average age of passenger vehicles being 11.5 years in Finland (Autoalan 
tiedotuskeskus 2014). However, it is close to the time period that transportation busi-
nesses such as taxi entrepreneurs and delivery companies apply, 2-4 years, according to 
the interviews conducted for this thesis. The main reasons for this are the limitations to 
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repair the new car under warranty. The short payback period suggests that consumers 
have high implicit discount rates when making investments in new technology.  
Lastly, Yeh (2007) and Greene et al. (2005) have pointed out that little is known about 
how consumers estimate the value of improved fuel economy and how they factor that 
information into their car-buying decisions. In other words, the use of management ac-
counting information in consumer vehicle purchase decisions requires more studying. 
The created research framework could be tested in the consumer context as well in the 
future.  
3.4.2 Personal preferences  
In consumer context, also other factors not directly connected to factual information 
seem to affect decision making. Factors such as feeling of freshness, attitudes, personal-
ity, lifestyle, and mobility type have effect on consumers’ vehicle type choices.  
Early study of Wykoff (1973) implicates that consumers view new cars as superior to 
used cars and private transportation as a necessity. Feeling of freshness or newness in 
automobiles is important to consumers for at least two reasons. One is aesthetic – the 
feeling of freshness and newest gadgets and safety features, the pride of driving the 
newest models and so on. Secondly, consumers buying new cars avoid problems associ-
ated with used car dealings, such as finding a trustworthy used car dealer, knowing how 
the car was treated by its previous owner, knowing whether the odometer has been reset 
and understanding the fine print on the “guarantee”. In brief, buying a new car requires 
less expertise and involves fewer risks than buying a used car. (Wykoff 1973) 
The empirical results of Choo & Mokhtarian (2004) state that travel attitudes, personali-
ty, lifestyle and mobility factors affect consumers’ vehicle type choice. Later the study 
of Prieto & Caemmerer (2013) have also studied the impact of economic, individual and 
household characteristics on car segment choice, as well as whether to buy a new or a 
used car. Their data reflects that age and gender impact on car type and segment pur-
chasing decisions. It was also observed that consumers prefer domestic car brands when 
buying small cars. In their study Choo & Mokhtarian (2004) suggest that future models 
of vehicle type choice can be substantially more powerful with the inclusion of travel 
attitudes, personality, lifestyle, and mobility factors. On the other hand, there are logical 
reasons why such variables are not more often included in travel behavior models. One 
reason is that their inclusion makes a survey substantially longer. Secondly, the design 
and analysis of an attitudinal survey involves skills that are not necessarily standard 
among travel modelers. Third, the objection is often raised that attitudes and other sub-
jective variables cannot be easily forecast, and hence future demand as a function of 
those variables also cannot be forecast. According to (Choo & Mokhtarian 2004), these 
barriers currently limit the practical inclusion of attitudinal factors in large-scale de-
mand forecasting models. 
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To sum up the recent research, there is academic literature available on the barriers af-
fecting NGV technology adoption (Romm 2006; Flynn 2002; Yeh 2007), but this re-
search only partly explains why some companies invest in NGVs and why some do not. 
The research on the technical and safety factors related to each fuel type (Nylund & 
Aakko-Saksa 2007; Ogden et al. 2004) gives information for decision makers about the 
possible and feasible fuel options. When applied in the thesis framework, this conversa-
tion on the technical measures is elaborating and expanding the known details in the 
factual side of the decision. Several studies have been conducted to investigate the deci-
sion-making in consumer context, where the impact of personal preferences and fuel 
economy have been recognized to affect the decision making (Choo & Mokhtarian 
2004; Greene et al. 2005; Wykoff 1973; Busse et al. 2013; Caulfield et al. 2010). How-
ever, little is known about the factors that affect companies’ vehicle investment deci-
sions in road transportation. The effect of available technical information, personal 
preferences, fuel economy and the significance of the technology barriers is still un-
known in B2B vehicle investment context and, in particular, in natural gas vehicle con-
text. Deeper understanding on the factors influencing B2B vehicle investment decisions 
can help politicians and fuel or technology suppliers to adjust their actions (e.g. regula-
tion, incentives, marketing or product development) to reach desired impact on custom-
er companies’ decision making processes.  
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4. RESEARCH METHODOLOGY AND MATERIAL  
4.1 Research strategy 
The research follows the principles of interventionist approach, meaning the thesis 
worker will contribute to solving case company’s real problems in order to make rele-
vant findings for the academic discussion. One advantage of using interventionist ap-
proach is that the company representatives are more willing to share information and 
give resources to the research when they feel like benefitting from the close collabora-
tion themselves. The material received through using interventionist approach is related 
to the real issues companies are facing, so the research results have a practically rele-
vant background (Suomala et al. 2014) and the new findings have potential to be ap-
plied also in practice in the future.   
Interventionist research can be seen as one example of a case study, where the research-
er investigates a chosen research case thoroughly. Research intervention can work as a 
part of a researcher’s toolbox for gaining more understanding about the phenomenon 
under investigation. (Suomala & Lyly-Yrjänäinen 2012, s.85). The most remarkable 
characteristic of an interventionistic study setting is that the researcher purposely uses 
an active and participating working method in order to receive insightful findings. On 
the contrary, in a non-interventionistic study setting the researcher aims at observing the 
case from distance and minimizing the impact of researcher’s own work on the case 
being observed.  In the interventionistic study setting the objective is reverse. (Jönsson 
& Lukka 2005)  
The benefit of using the interventionist setting is that it can be used for gathering more 
subtle and meaningful information than when using conventional research methods. 
Moreover, the researcher has the possibility to build trust in the case organization and 
receive deeper knowledge about the organization and issues it is currently working with. 
The intention is to not only be able to conceptualize the data drawn from phenomena in 
the organization, but also to understand the problem at hand and find practical solutions 
for it. (Jönsson & Lukka 2005) Usually also the research questions are related to the 
theoretical framework behind the intervention (Suomala & Lyly-Yrjänäinen 2012, s.12). 
This approach was also applied in the thesis. Overall, the topic of the thesis required 
profound understanding on the industry. The researcher collaborated closely with the 
case company to be able to recognize subtle signals of institutions and identify facts and 
feelings behind decision making.  
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During interventionist study the researcher aims at defining the study setting through 
observing and making an intervention in collaboration with the case company. Re-
searcher evaluates the process and the outcome and analyses the findings by reflecting 
them on the existing literature. (Jönsson & Lukka 2005) The purposely active and inten-
tional participating (Jönsson & Lukka 2005) role of the researcher came up in the thesis 
project through steering group meetings. During the meetings the researcher offered her 
expertise for the case company’s use. First this work was assisting in outlining a rele-
vant research problem in the case company and later the researcher presented an ap-
proach for solving the problem and how the created framework could be applied in fu-
ture.  
Typically researchers must earn the access into the organization in some way when the 
interventionistic study setting is applied. (Suomala 2013) In this thesis project creating 
two calculation tools and gathering information from several customer company inter-
views provided new information for the case company. The new information was rele-
vant for practical questions related to marketing strategy and infrastructure network 
planning. The committed work for the case company showed that the researcher was 
motivated in learning the business thoroughly and was able to follow the discussions in 
energy context.  The built trust enabled the researcher to join interesting discussions in 
the company almost as an insider. 
All in all, the empirical work for the thesis consisted of two parts:  
1) Designing an investment calculation tool that provided information for the case com-
pany’s supply network planning. Another tool, comparison calculation for vehicle’s life 
cycle costs with different fuels, was created to better understand the components affect-
ing the profitability of a vehicle investment.  
2) Conducting interviews among case company’s customer companies. The interviews 
discussed the switches to and from using NGVs and the role and content of MA infor-
mation in the switch.  
The first phase of intervention in the case company consisted of bringing in new calcu-
lations to support the decision making on network investments. The second phase was 
to present the learned information from customer interviews and reflect on what had 
been learned. 
Additionally to calculation tools and interviews, steering group meetings and informal 
meetings with case company representatives were used for gathering information. In the 
first meetings information was shared specifically about the case company and industry. 
Later the emphasis was on discussing specific topics and making observations from the 
presented result material. The timeline presented in Figure 6 illustrates all the main ac-
tions carried out during the thesis project.  
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Figure 6 The timeline of the thesis project: meetings, creation of MA tools, interviews 
and presentation of findings 
The actions presented in the timeline supported the researcher in picturing the practical 
research problem in the company and creating a framework to solve it. While doing so, 
the activities along the time period made also possible to exchange views on topics rel-
evant for academic discussion. 
On the whole, the research material consisted of documented email, phone and face-to-
face meeting discussions with the case company representatives, customer survey and 
marketing material provided by the case company, customer companies’ own Excel 
calculation tools used in vehicle investments, two interviews with the case company 
personnel, eight interviews among customer companies and interviews with a hybrid 
taxi entrepreneur and a CEO of a taxi agency. In total 12 interviews were conducted for 
the thesis. During the research period from January 2015 to August 2015 the researcher 
also followed closely the public discussion on alternative fuel vehicles.  
Steering group 
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Project 
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Steering group 
meeting 
Project 
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Steering group 
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Steering group 
meeting 
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The material gathered from the case company was analysed using the created research 
framework. The framework was also applied in analysing the material from customer 
interviews. The qualitative analysis was done by utilizing Atlas.ti program, which is a 
program for coding and grouping quotations from transcribed interviews. The coding 
was piloted first with one transcript and the notes were cross-checked with another re-
searcher. After discussing the interpretations of the meanings in each selected quotation 
in the trial, researchers agreed on the code families being used for the analysis.  The 
findings from the qualitative analysis are presented in chapter 5, and the code list used 
in the analysis can be found from appendix 2. 
4.2 Intervention in the case company 
4.2.1 Current state and problem 
The case company is a relatively large player in the Finnish energy industry with little 
more than 300 employees and net sales of over €1.2 billion.  The company offers biogas 
and natural gas for use as a transportation fuel, natural gas for electricity and district 
heat production as well as industrial processes and energy production,   liquefied natural 
gas (LNG) for use as a shipping fuel and  liquefied natural gas (LNG) or biogas (LBG) 
transported by truck to customers outside the natural gas pipeline network.  
Transportation operators are considering new fuel technologies and fuel suppliers due to 
the recent changes in regulation, public opinion and costs arising from additional taxes 
and emission allowances. The case company is willing to offer the road and maritime 
transportation operators LNG, biogas and natural gas products that could replace the 
conventional oil-based solutions as being more economical and environmentally friend-
ly. For the case company, there are incentives for creating volume and economies of 
scale to better utilize the existing natural gas distribution infrastructure as well as gain-
ing growth from a new business. The case company joined the research project as it was 
interested in utilizing the management accounting research to gain information support-
ing the discussion around the topic “gas in transportation”.  
Currently, the energy company at hand is planning to make big investments in supply 
infrastructure. However, the profitability of the network investment is highly dependent 
on the future demand of NGVs that are not yet widely adopted. The supply 
infrastructure investment is an so called irreversible investment; it is very specific and 
has a long lifetime. If this kind of project fails, it binds the corporate resources for a 
long time, and it is difficult to get rid of it at moderate costs (Kärri 2007).  
The company needs support in ensuring the quality of the coming large network deci-
sions. Assistance is needed in understanding better the decision making processes in 
demand side as well as in identifying and questioning the institutions guiding the inter-
nal processes. For the case company the recognition of feelings as having a role in deci-
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sion making is a relatively new concept. They are hoping to identify meanings and as-
sumptions affecting decision making in a business environment bearing a conventional 
engineering mind-set. This wish was clearly stated in a meeting with the company’s 
CEO, Technology Manager, Development Manager, Business Development Manager 
and Vice President of Strategy and Public affairs: “This is a new angle for us to discuss 
about feelings. We are a quasi-rational and engineer-lead company. It would be valua-
ble for us to comprehend that both have their place.”   
4.2.2 Investment calculations  
The practical MA work in the company consisted of creating NPV and LCC calculation 
tools. The tools were developed in order to truly understand the elements affecting the 
profitability of a supply infrastructure investment and the life cycle cost structure of a 
vehicle when using different alternative or conventional fuels. The two MA calculation 
tools were used as facilitators in meetings to open discussion, question the dominating 
understandings and enable development by shedding light on concerns and uncertainties 
concerning the network infrastructure.  
The two calculations were accomplished in close co-operation with the case company. 
The representatives provided a share of the numerical data and commented on the re-
quired parameters and improvements. The calculations were created using Microsoft 
Excel. The input was received from different sources varying from company’s internal 
confidential data to public sources including the statistics of Central Statistical Office of 
Finland (f. Tilastokeskus), Finnish Information Centre of Automobile Sector (f. Auto-
alan tiedotuskeskus), Finnish Transport Safety Agency (f. Trafi) and catalogues provid-
ed by several different car manufacturers.     
All the meetings discussing the development of calculations carried out similar message 
that more should be known about customer companies’ investment decision making. 
This view was also supported by the two interviews on the case company personnel. 
Instead of speculating on customers’ investment criteria and building the demand fore-
casts and marketing argumentation on it, the company could ask the customers about 
the true reasons for their switches. Interviews were together agreed to be a suitable 
method in approaching the customer companies. According to Jönsson & Lukka (2005), 
interventionistic research setting allows the researcher to organize interview rounds, and 
they are often also utilized during interventions. 
4.3 Interviews about investment decision making 
During the meetings it came out that especially B2B customers have a remarkable role 
in the adaption of new technology.  Compared to consumers, customer companies oper-
ate with higher volumes and release the used vehicles quickly to after-market where 
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they are available for other users. In after-market the decreased price is lowering the 
barrier to try the technology.   
Based on recommendations from the case company, the following operators having ex-
perience on NGVs were invited for interviews: one state and two private owned deliv-
ery operators, two taxi entrepreneurs, a driving school, a waste management operator 
and a church welfare foundation. To broaden up understanding on taxi business, one 
hybrid taxi entrepreneur and a CEO of a taxi agency were interviewed as well. 
Eventually seven interviews were chosen for the analysis. Other one of the private de-
livery companies was willing to give some information about the switch in fuel and 
triggers that led to the switch, but did not want to participate in the research project. The 
answers received from this interview worked as useful background information but 
were not sufficient for deeper analysis or drawing conclusions. The interviews conduct-
ed with the hybrid taxi entrepreneur and the CEO of the taxi agency helped the re-
searcher to identify the dominating institutions in taxi business. However, the answers 
were not comparable with other interviewees having experience in investing in NGVs. 
Hence, these three interviews were eventually left out from the final analysis and 
presentation of findings. Finally, in total seven customer company interviews constitut-
ed the sample for the analysis.        
The interview round was executed for the most part during April 2015. The nature of 
the interviews was semi-structured: the researcher followed a question list prepared for 
the interviews but the interviewees were encouraged to tell their views using their own 
words and structure. The question design followed the idea of SPAT (Roos 1999), 
where the interview questions lead the interviewee to memorize the switching event. 
Eventually the discussion twines around the decision criteria and triggers.  The inter-
viewer received the answers from the interviewee in a subtle way instead of asking di-
rectly the criteria behind vehicle investment. If asked directly, the interviewer would 
most probably have received a standard pre-recorded answer drawn from company an-
nual report without any real reflection on the process. One of the interviewees com-
mented the use of SPAT in her own words: “It was a quite good experience to start re-
flecting on this decision again. This interview has brought up for discussion many 
things that I didn’t even remember. Some answers popped up during the next question 
as the interview went on: Oh and then there was also this factor affecting too…!” 
The interview was divided into four themes: 
1) Background information about i) the decision maker: experience and role in compa-
ny`s investment decision making and ii) the organization: company’s business, industry, 
regulation, customers, technology used in operations and strategy 
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2) Switching situation: the process of investment decision making, description of the 
switching situation, criteria for choosing the vehicle and fuel, uncertainties in decision 
making, influence of suppliers in decision making 
3) Role of MA information in decision making: the content and source of information 
used during the investment decision making and how the information was utilized 
4) Refuelling network: habits for refuelling, how the network should be serving and 
how the refuelling station or supplier company is chosen, opinions about network densi-
ty and possible barriers for the adoption of NGVs in the future 
The complete list of the interview questions is presented in appendix. The duration of 
the interviews varied from 1 hour to 2.5 hours, majority of the interviews lasting around 
2 hours. Usually the interview was held with two participants, the interviewer and inter-
viewee, but in three cases the interview included more participants. The interviewed 
people are presented in table Table 2.  
Table 2 Interviewees 
Company Title Relation to the case 
company 
Interview type 
Case Company Sales Manager  - Face to face 
Case Company Network Development  
Manager 
 - Face to face 
Waste Management Head of Fleet Customer Face to face 
Delivery State Owned Head of Sustainability, Devel-
opment Manager,  Senior 
Asset Manager,  Heavy Duty, 
Asset Manager, Category 
Manager  
Customer Group discussion 
Delivery Private CEO Customer Face to face 
Delivery Private CEO Former customer Phone interview 
Church Welfare 
Foundation  
Cheaf Financial Officer Customer Video interview 
Driving School 1. Owner & CEO, 2. Owner Customer Group interview 
Taxi A Entrepreneur Former customer Face to face 
Taxi B Entrepreneur Former customer Face to face 
Taxi Hybrid Entrepreneur No relation Face to face 
Taxi Agency CEO No relation Face to face 
 
All the interviews were held in customer company’s premises except for the taxi entre-
preneurs, who utilized the premises of their agency or refuelling stations. The inter-
views were recorded, transcribed and later analyzed using the Atlas.ti program for cod-
ing the quotations.  
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4.4 Reflection on the research methodology 
For the interventionist research to succeed, it is vital that the researcher gets in the or-
ganization as an “insider”. The researcher should be seen as a competent and reliable 
person in the organization where the research is performed. This allows the researcher 
to communicate and operate closely with the other actors in organization. (Jöns-
son & Lukka 2005) It is not self-evident that the researcher will become an insider, but 
e.g. presenting first results can advance it (Suomala & Lyly-Yrjänäinen 2012, p.113). 
Without access to the inner circle researchers may be considered as “tourists on field" 
and are not taken seriously. (Jönsson & Lukka 2005) This risk was taken into account 
from the early start of the project by open and honest communication, being a trust wor-
thy partner in cooperation and doing the needed background research to be able to sug-
gest relevant research topics. 
The case company representatives raised an important question about the chosen meth-
odology in interviewing individual decision makers in customer companies and drawing 
conclusions out of these individual options. The concern was that the individual opin-
ions in customer companies have a rather strong influence on the case company’s infra-
structure investment decisions. How can the researcher ensure that the interviewees’ 
answers represent the customer company’s view and not only individuals’ viewpoints?  
The strength in using SPAT model is that it relies on investigating the actual actions and 
switching behavior. The design of the model guides the interviewee to answer the ques-
tions from the organization’s point of view. Thus the methodology of discussing 
through the actual investment situation and actions implemented gave information about 
the actual behavior in the customer organization. All the interviewees were holding a 
position responsible for the vehicle investment decisions in the organization. Hence, it 
can be assumed that the views, opinions and calculations guiding the organization’s 
vehicle investments were to a great extend or even alone governed by the interviewed 
decision maker. Moreover, the planning of the case company’s infrastructure investment 
is dependent on the demand information and forecasts, and the interviews work as 
qualitative input also to this discussion. This gained information deepens the under-
standing behind the forecast figures. Instead of pondering only on the demand growth 
percentages, the case company also receives knowledge about the customers’ actual 
decision making processes. 
Using semi-structured interviews in the field worked as the primary research method. 
Visiting the managers in their offices and conducting the interviews in the natural work 
environment brought about positive and discussing atmosphere. Mutual trust was vital 
in getting honest answers and this was gained through open description of the aims in 
both the research project and the point of view of the case company. The managers in-
terviewed were all interested in what they do and they were willing to share their views 
on alternative fuel vehicles, experiences on the switches and investment calculations 
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supporting the decision making.  Two interviewees, the CFO of the church welfare or-
ganization and taxi entrepreneur A, even sent the researcher their own Excel tools that 
had been used during the investment decision. These calculation tools included compa-
ny specific information on the actual fuel consumption, fuel cost, purchase and leasing 
cost as well as annual driving distances. All the interviewees were interested in hearing 
and questioning the researcher’s views on possible ways to apply MA tools in decision 
making and/or marketing as well as getting more information about the costs and envi-
ronmental impacts of each fuel type. 
The interview questions were planned to last approximately 1.5 hours in order to get the 
busy CEOs and top managers to agree on short meeting. However, even those managers 
with tight schedules seemed to relax and open up for reflecting their earlier investment 
choices. They even extended the interview time to elaborate more points. Also the in-
terviewees were all fine with the recording, and they even expressed their frustrations 
and critique on the tape. Similar observations about the interview behavior of the top 
management have been found also in other MA studies, Bruns Jr & McKinnon (1993) 
being one example.  
The topic brought up a lot of vibrant discussion on the future of transportation. The in-
terviewees got even excited about the case and many were spontaneously giving ideas 
for improving case company’s services and marketing. The interview was also men-
tioned to serve customer companies’ own internal reflection, as mentioned by the de-
velopment manager in the state owned delivery company. Taxi entrepreneur B had tak-
en a look at the financial figures of the NGV investment for the first time after accepting 
to be interviewed. The entrepreneur wanted to prepare well for the interview, which in 
entrepreneur’s own words “forced” the entrepreneur to “reflect on the decision for 
once” even though not feeling comfortable with figures.   
To meet the test of reliability – demonstrating that the operations of the study can be 
repeated with the same results – all the interviews used the same set of semi-structured 
questions, were all recorded and later transcribed and reviewed by using Atlas.ti pro-
gram.  The study was always described the same way to each interviewed customer 
company as well as to each case company representative. The case company and cus-
tomer company files contain meeting notes, all the received documents and notes pre-
pared immediately after each visit. All the company files include variety of information 
that allows other researchers to make same conclusions and summaries. 
To meet the requirements on validity the researcher used multiple sources of evidence. 
In the beginning of the interview round, other researchers from the same research group 
also participated in the first interviews. In total three interviews were conducted collec-
tively with the other researchers participating as observers in the interview. Afterwards 
the notes and conclusions made by the interviewer and each observer were compared. 
Almost in all cases the findings and interpretations were equivalent to each other. In 
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addition to this gross check between researchers, another gross check was done with one 
of the interviewed companies. This largest conducted group interview included in total 
10 participants and was both recorded and documented on the spot by one of the observ-
ing researchers. These on the spot notes were completed by the rest of the research 
group after the interview. After the internal round the notes were handed to the custom-
er company and the interview participants reviewed and commented the notes. The 
notes came back with only minor adjustments to word choices.  It can be said that the 
10-people-group shared the same understanding on the messages and key points of the 
interview.  
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5. FINDINGS 
5.1 Findings from the case company 
Creating an investment infrasturcture calculation tool for the company gave the 
researcher “the right” to participate in discussions on the planned investment decisions. 
It turned out that the investment decision making in the company is affected by the 
internal processes of co-thinking (e.g., internal profitability calculations, investment 
cost evaluations and demand forecasts) and co-feeling (e.g., courage to take risk, faith in 
the product and assumptions about the customer’s decision making).  Moreover, the 
investment decision was affected by several external stakeholders including consumers, 
other customers’ customers, inhabitants, municipalities and politicians (e.g., through 
land use planning, complaints, regulation and tax on motive power).  Most importantly, 
the creation of the tools illustrated both for the company and to the researcher team the 
importance of growing demand in order to turn the investment profitable. This notion 
also demonstrated how vital it was for the case company to understand customers’ 
decision making logic. 
To understand the logic behind vehicles’ life-cycle costs with different fuels, another 
calculation tool was created. The outcome from this tool was that among fuel cost, there 
are other significant costs affecting the vehicle’s life cycle cost. One significant cost for 
vehicle investor was the decrease in vehicle’s value, which had not been mentioned by 
any of the company members in former meetings. The cost from decrease in value does 
not remind of itself during the use vehicle’s lifetime, whereas fuel cost reminds of its 
existence each time when the vehicle is refuelled. It is also notable that final fuel cost 
consists of two components: fuel consumption and fuel price. Even though the 
supplier’s fuel price was low, either driving style or engine technology can be 
consuming and rise the final fuel cost.   
The tool allowed to test the vehicle cost structure with different variables. The total cost 
of ownership of the vehicle was noted to vary depending on fuel, lifetime, driving 
distance, fuel consumption and weight and CO2 emissions that affected on vechicles’ 
taxation. The calculation also estimated the annual cost for driving to and from a 
refuelling station. The results from this estimations showed clearly that the fuel 
comsumed during refuelling round is minor or negligible compared to other costs.  
Before the creation of the calculation tools, the company has had a certain impression 
on the customer’s decision making criteria for applying the NGV technology. 
Hypothetically the customers’ investment decisions are made rationally based on facts 
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such as life-cycle cost (LCC) analysis where fuel costs play a remarkable role. The 
company has tried to boost the demand by founding its marketing argumentation on the 
hypothetical criteria. Calculations on the Total Cost of Ownership (TCO) or yearly fuel 
costs have been demonstrated to let the potential customers compare the costs in using 
conventional or gas vehicles. Rather simplified and clear Excel-calculations, as seen 
from the examples in Table 3 and Table 4, have been used to prove the cost benefits 
gained when switching to gas vehicles. According to management, “If the customers 
were entirely rational, the facts related to the natural gas vehicles should speak for 
themselves”.   
The leasing costs represented in Table 3 have been used for illustrating the investment 
decision maker in potential customer company all the costs related to owning a vehicle. 
In sales meetings,  it has been important to be able to present the Total Cost of 
Ownership (TCO) figures for the potential customer. When only fuel costs have been 
presented in sales meetings, there have been doubts weather the total costs would be 
lower than the used conventional solutions. When the sales team has been able to 
submit also a leasing company’s offer for all costs exept for the fuel, the leasing price 
being the same for gas and conventional vechiles, the sales team has been able to better 
convince the customer. 
Table 3 An example of a typical TCO comparison between gas and conventional 
vehicles presented in sales meetings  
 
Table 4 An example of a fuel cost comparison calculation between gasoline, diesel and 
gas to illustrate savings in fuel cost 
 
In addition to argumentation on lower TCO and fuel costs, the case company has been 
active in selling the gas ideology to companies by using marketing arguments on envi-
ronmental friendliness compared to conventional solutions and on the domestic origin 
Gas Conventional
Monthly (leasing) cost 600 600
Monthly fuel cost 200 400
Total Cost of Ownership (TCO) 800 1 000
Gasoline Diesel Gas
Number of vehicles 4 4 4
Yearly driving km / a 35 000 35 000 35 000
Consumption l or kg / 100 km 6 5 3
Fuel price € / l or kg 1 1 1
Tax on motive power € 0 400 218
Service time a / vehicle 4 4 4
Total fuel cost 49 728 34 020 25 323
Total tax on motive power 0 6 400 3 488
Total cost 49 728 40 420 28 811
51 
of the biogas.  Also the current network has been told to be better available in the future 
as the supply infrastructure is widened. 
The arguments seem to be proven facts in the internal discussion within the organiza-
tions: The gas vehicle is truly seen as a clearly more cost efficient and environmentally 
friendly solution due to lower fuel cost and CO2 emission factor. However, the case 
company is not entirely sure how the customers see the NGVs as investments. In gen-
eral, the perception is that most of the customers invest in the NGVs due to lower fuel 
costs and rest due to environmental friendliness. Parts of the decision process have re-
mained unclear, for example the triggers and how effect of co-feelings in the decision.  
One of the managers stated: “There is some sort of a black box in the investment pro-
cess that we do not understand. Something happens after the door closes and we leave 
the sales meeting. Even though we had agreed on facts during the meeting and there 
have been interest on lower fuel costs, the deal does not always realize in the end.”  
Another manager reflected on the current procedures the following way: ”When we go 
to the first sales meeting with the customer we usually load the potential client full with 
factual information. Sometimes it could work better if we went to ask about the custom-
ers’ operations and genuine customer needs. Then we could see if there was any place 
for adopting the gas option.” 
5.2 Findings from the interviews 
5.2.1 Investment decision 
In order to clarify the link between theory and practical findings from interviews, the 
research framework is presented again. A descriptive figure is attached to each chapter 
presenting customer interview findings. Orange circles are drawn to illustrate the part of 
the decision making process which the ongoing discussion is linked to. Chapter 5.2.1 
discusses the context of vehicle investment decisions in the customer companies, as 
presented in Figure 7.  
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Figure 7 The context of the investment decision 
As one example of all investments the interviewed companies make in their business, 
vehicle investments represented meaningful decision for all. Vehicles are an essential 
part of business for waste management, delivery companies, driving school and taxis. 
They provide services for transporting waste, goods and people, which is possible only 
by using vehicles. In the church welfare foundation vehicles had been bought for trans-
porting foundation’s employees between client households. The key business was to 
provide home care services, but it was equally essential for the company to be able to 
move its personnel efficiently, flexibly and safely.  
As road transportation was close to interviewed companies’ operations, it was also 
closely connected to their strategies. Vehicles were linked to companies’ competitive 
advantages through enabling cost competitiveness, reliable and flexible service, envi-
ronmentally friendliness, differentiation as a domestic operator using domestic fuels, 
and outstanding customer service by offering an effortless, clean, spacious and safe way 
to travel. The competitive advantages of each company are listed together with other 
background information in Table 5.    
Especially in the larger companies, the capital invested in vehicles was mentioned to be 
a notable asset in balance sheet. When looking at the cost structure of the companies, 
fuel costs acted 1–20 % of company revenue. In other words, when investing in vehicles 
with better fuel economy and less expensive fuel, companies are trying to affect costs 
representing 1–20% percent of their revenue. Decrease in fuel cost affects directly com-
pany key figures through increase in gross margin, as fuel costs are usually marked as a 
variable cost in income statement. The interviewed taxi entrepreneur B was not aware of 
the cost structure of the taxi company, as bookkeeping was outsourced and the entrepre-
neur was only following the bottom-line. All the taxi entrepreneurs mentioned staff cost 
as a more noteworthy expense item than fuel cost. 
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Four out of seven interviewed companies had changed their entire or almost whole ve-
hicle fleets to NGVs as the switch had occurred. The two largest customer companies 
and the driving school had adopted NGVs as a pilot project first. The pioneer status of 
NGVs game up also in the other four companies having switched their entire fleets. The 
taxi entrepreneurs saw the lifetime of one car so short that it allowed them to have a 
quick try on the technology and if needed, switch back after a short period of time. 
Based on three interviews with taxi entrepreneurs and one taxi agency, a common mile-
stone for shifting to new car was after driving for 2 years or 200 000 km.  
Table 5 Interviewee background 
 Company Waste  
manage-
ment 
Delivery 
state owned 
Delivery 
private 
Church 
welfare 
foundation  
Driving 
school 
Taxi A Taxi B 
Employees large 24 600 25 240 6 1,5 1,5 
Business Waste man-
agement, 
property 
maintenance 
and services 
for industrial 
services 
Delivery Food deliv-
ery, fast 
delivery  
Home care 
services 
Driving 
education, 
driving 
licences 
Taxi  
services 
Taxi  and 
some 
product 
delivery 
Competi-
tive ad-
vantage 
Cost com-
petitive 
trustworthy 
partner to 
support 
recycling 
Quality, 
reliability 
and availa-
bility 
Combination 
of competi-
tive price 
and quality 
in service: 
the profes-
sional ap-
pearance 
and envi-
ronmental 
values 
Local service 
provider 
using locally 
produced 
and envi-
ronmentally 
friendly fuel, 
quality of 
service 
Customer 
service, 
professional 
teachers 
Good car 
for custom-
ers 
Good 
relations 
with cus-
tomers, 
offering 
many 
extra 
services to 
get more 
hits 
through 
taxi agency 
Fleet confidential, 
large 
3000 deliv-
ery vehicles, 
over half 
own and the 
rest are 
leasing, 1000 
vans, 40 
NGV and 10 
heavy duty 
NG trucks 
for 2 years  
20 NGVs  
3 EVs 
7 NGVs (2 
months)  
1 gasoline 
van 
12 vehicles: 
5 cars 
5 motorcy-
cles  
1 truck  
1 NGV (10 
years’ expe-
rience)  
 
NGV for 
two years 
and now 
switched 
back to 
diesel 
NGV for 
two years 
and now 
switched 
back to 
diesel 
% Fuel 
costs / 
Revenue 
approx. 
15–20 % of 
total costs 
2 % 10 % 2 % - 7-10 % no clue 
 
As can be seen from Table 6, all the companies had made their action in investing in 
NGVs rather visible through using slogan stickers in marketing. Two largest companies 
had received funding from Tekes, the Finnish Funding Agency for Innovation, for in-
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vesting in heavy duty NGVs. The involvement of the innovation funding agency implies 
that the adoption of NGVs is rather in early adapter or pioneering phase of technology 
adaption curve rather than being a mature technology.  
Table 6 The significance of NGVs for the companies’ operations 
  
Waste 
manage-
ment 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
founda-
tion 
Driving 
school 
Taxi A Taxi B 
Fuel used in NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Competitive advantage 
from NGVs, environment 
 x x x x   
Competitive advantage 
from NGVs, domestic 
  x x    
Pilot projects for NGVs x  x   x  
Funding from Tekes x x      
Uses the NGVs in market-
ing 
x x x x x x x 
Slogan in vehicles x x x x  x x 
 
From the marketing point of view, the domestic origin of biogas and the lower CO2 
emissions were seen as two positive marketing arguments for customer companies’ own 
use. The domestic origin was said to be a positive attribute, but tricky in public tender 
invitations where domestic origin is not allowed to be favored. Therefore, even though 
domestic origin was a positive feature in fuels, it was not easy use this feature in own 
argumentation. Instead, using the environmental friendliness in marketing argumenta-
tion did not include contradictions. According to the waste management company, nei-
ther environmental nor domestic aspect could be seen as source for competitive ad-
vantage as long as using NGVs was a more expensive solution for them in heavy duty. 
According to the head of fleet the customers of waste management are not ready to pay 
extra for the environment or domestic features. Both of the taxi entrepreneurs saw that 
the slogan stickers communicating that the cars were “driving on domestic biogas” did 
stimulate interest but did not lure any additional customer flow at the taxi stand. 
5.2.2 Facts and feelings 
It turned out that vehicle investment can represent various aspects depending on the 
nature of company’s business. The discussed decision making processed were never 
only fact based rational and straightforward process where only financial facts mattered. 
There was a large scale of aspects involved. The conversation on vehicles’ importance 
included both fact and feeling based argumentation, feeling side being emphasized (see 
Figure 8). 
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Coding the quotations as being only fact or feeling based was impossible, since facts 
and feelings were brought up hand in hand in the discussion. The researcher gave up on 
dividing the quotations as representing only facts or feelings, as it was not making jus-
tice for interviewees’ sayings. 
 
Figure 8 Facts and feelings in decision making 
In the large waste management company garbage trucks were an asset binding large 
amount of capital. In this business, vehicles were seen as machine investments and the 
process as rational and fact driven. In order to improve the profitability of the machine, 
utilization rates and capital costs were followed closely.  
In the other extend, for taxi entrepreneurs’ vehicle represented investing in working 
space and customer premises, in some cases even in status symbol. Taxi car was the 
place for serving customers, which set special requirements for back seat: it should feel 
luxurious, spacious and comfortable. In case of taxi companies, same person worked in 
both in the roles of an investment decision maker and a driver. Taxi entrepreneurs were 
demanding especially on driving experience, and expressed feelings attached to differ-
ent car models and brands during interviews. Taxi entrepreneur A pictured the decision 
the following way: “If you spend all your working time in that driver’s seat, the car 
should definitely be to your liking!” Based on the researcher’s interpretations from the 
interviews, Table 9 summarizes how the vehicle investment was viewed in each compa-
ny.  
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Table 7 Vehicle as an investment 
  Waste 
manage-
ment 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
foundation  
Driving 
school 
Taxi A Taxi B 
Fuel used in 
NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Vehicle as an 
investment 
Machine, 
maximize 
the utiliza-
tion rate 
and mini-
mize capi-
tal cost 
A part of a 
large flexi-
ble fleet 
with high 
require-
ments for 
technical 
perfor-
mance and 
ergonom-
ics 
Environ-
mental 
choice, 
provides 
means for 
differentia-
tion 
Enables 
operations, 
safety risk 
for users, 
needs to 
be effort-
less and 
easy to  
use 
Teaching 
tool, first 
contact for 
youngster 
to learn 
safe driv-
ing and 
experience 
also NGV 
Customer 
premises 
and work-
ing space 
Working 
tool 
 
It turned out from the discussions with the interviewees that there was not only one fact 
or value driven reason that would justify a vehicle investment. There were several rea-
sons for each company’s decision and the decision making criteria of each participant 
came clearer as the interview continued. The criteria seemed to also form hierarchies, as 
some criteria were more important than others for the decision maker. The hierarchical 
criteria levels included both fact and feeling aspects, which were constantly mixed up in 
interviewees’ speeches.  
The criteria hierarchies can be seen as hierarchies for the real possibilities in the re-
search framework (see Figure 9). The hierarchies determinate the order in which the real 
possibilities become utilized in action. For example, when facts such as available mod-
els and feelings such as preferences for certain brands meet, a real possibility for action 
is born. Also other real possibilities can rise, such as choosing the environmentally 
friendly fuel. The hierarchy of the real possibilities, in other words the order for deci-
sion criteria, tells which subset is chosen first. For instance, a company can choose the 
least expensive fuel option out of environmentally friendly vehicles that were first cho-
sen from suitable vehicle models (see case driving school). The criteria hierarchies are 
presented in Table 8 based on researcher’s own construction from interviews. 
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Figure 9 Possibilities that rose from facts and feelings mentioned in discussions 
One criterion that came clearly out from the interviews was that the companies’ opera-
tions set many specific requirements for the car model and features. For many, the using 
purpose was the starting point for decision making.  Certain model features are essential 
for the vehicle be able to serve the user’s needs sufficiently. For example, automatic 
gears are fundamental for saving taxi drivers from back pains, the front windows must 
be installed at ergonomically low height and with right-hand drive for a post delivery 
driver and food delivery sets requirements for the shape of boot space and equipment 
attached. Moreover, also personal preferences, e.g. favoring brands from German auto-
mobile manufacturers, limit the decision maker’s options.  With this mentioned, it 
comes visible that finding a suitable car model with appropriate brand, usability features 
and purchase price can already be a challenge before even considering fuel type or fuel 
cost.  
In three cases, including the waste management company, state owned delivery compa-
ny and the church welfare foundation, safety was emphasized as a core value. Vehicles 
constituted safety risk for companies’ employees through unsuitable ergonomics, acci-
dents in traffic and negligence when parking or during use of device attached to the ve-
hicle. When realized, the risks caused among material and maintenance cost also losses 
in workforce and health care expenses.  In all cases, natural gas was seen as an equally 
safe option for other fuels by the decision makers.   
From the created table we see that there were cases where fuel cost did not appear in the 
criteria discussion (private and state owned delivery companies) at all or came after 
other factors (e.g. driving school). In the state owned delivery companies the effortless 
and flexible use of the fleet mattered most. Thus parameters having direct impact on 
usability, such as performance, technical features, warranty issues and infrastructure 
availability formed the top criteria for the decision.  
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To summarize the table, the decision making criteria varied in companies. Most of the 
time similar themes came up, but in different orders:  The most mentioned criteria in the 
top three were model features and usability, fuel / life cycle cost, environment, personal 
interest / values and infrastructure / range issues.  
One explanation for different decision making criteria in the companies can possibly be 
drawn from the ownership structures. Entrepreneurs have the possibility to bring their 
own personal values into the decision making process pretty effortlessly. Respectively, 
state owned companies can get strict value driven requirements for their CSR policies 
from government. Alternatively, the exchange-listed waste management company ex-
pressed their principles the following way: “The reality is that the decision needs to be 
economically reasonable. And if some other good additional value is achieved on the 
side, it is all extra.”    
Table 8 Criteria for vehicle choice 
  Waste 
manage-
ment 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
founda-
tion 
Driving 
school 
Taxi A Taxi B 
Fuel used 
in NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
1. Criteria  Safety Model fea-
tures and 
technical 
perfor-
mance serv-
ing flexible 
fleet,  war-
ranty 
agreements 
Environ-
ment, for 
differen-
tiation 
and per-
sonal 
reasons 
Model 
features, 
usability 
and safety 
Model 
features 
Model 
availability 
and fea-
tures 
Fuel cost 
 2. Criteria Life cycle 
cost 
Infrastruc-
ture densi-
ty: mainte-
nance and 
refill 
Domestic 
origin 
Life cycle 
cost sav-
ings 
Environ-
ment / 
Fine parti-
cles 
Personal 
interest in 
new tech-
nologies 
Model 
availability 
/ loyalty to 
brand 
 3. Criteria Technical 
perfor-
mance / 
range / 
usability 
Personal 
values / 
environ-
mental 
pilots 
Range 
(out of 
electric / 
gas vehi-
cles) 
Infrastruc-
ture 
Fuel cost Fuel cost Environ-
ment 
 4. Criteria Infrastruc-
ture 
  Marketing 
value/ 
environ-
mental 
benefits 
   
 5. Criteria Environ-
ment 
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The leading attributes, in other words the primary reasons for investing in NGVs, 
seemed to also be different in each interviewed company. Based on researcher’s inter-
pretation, the leading attributes in the natural gas vehicle choice are summarized in Ta-
ble 10.  
In the conversation with the waste management company, the most emphasized attrib-
utes were fact driven. Facts as capital cost or technical facts predicting vehicle’s tech-
nical performance determined whether the investment option was recommendable.  In 
line with the criteria, the reason for investing in NGVs was therefore the aim at reaching 
savings in life cycle costs with no trade off with technical performance, safety or usabil-
ity. Similarly, the taxi entrepreneurs and the church welfare foundation emphasized the 
significance of expected fuel cost savings during the switch decision.  
On the contrary, there were also companies where values played a clear role in directing 
the decision. The driving school viewed NGV investment as one way to effect on com-
pany’s environmental footprint through reductions on fine particles or CO2 emissions 
produced. The decision of fixing one out of the 12 vehicles as being a NGV was based 
on the combination of facts related to emission factors of each fuel type and the value of 
being a responsible company: “I don’t think it is advisable to drive with diesel car in 
the city center area because of the fine particle emissions. You can’t influence much on 
what is happening in the world – you are a tiny ant, but you can do your small bit for 
this environmental cause.” 
One private delivery company even saw the environmental values and domestic origin 
as so meaningful attributes that the whole business strategy was built on using only 
them in transportation. The motive powers having domestic and environmentally friend-
ly origin were bio gas and wind power. Due to issues with range and technical perfor-
mance, the company mainly used NGVs instead of EVs.  Driving only on domestic bio-
gas was seen as the key way to differentiate oneself from competitors. 
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Table 9 Leading attributes in natural gas vehicle choice 
  Waste 
man-
agement 
Delivery state 
owned 
Delivery 
private 
Church 
welfare 
foundation  
Driving 
school 
Taxi A Taxi B 
Fuel used 
in NGVs 
Natural 
Gas  
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Leading 
attributes 
in NGV 
choice 
Life cycle 
cost and 
technical 
perfor-
mance 
Personal values 
and interest 
among employ-
ees to try the 
NGVs 
 
Required model 
features from 
operations  
 no suitable 
NGV models 
available  
 own modifi-
cations on con-
ventional vehicle 
models 
Differentia-
tion by 
being the 
only deliv-
ery compa-
ny in Fin-
land run-
ning only 
by domes-
tic and 
environ-
mentally 
friendly 
fuel  
Fuel cost 
savings, but 
to be able 
to invest in 
NGVs good 
user expe-
rience and 
available 
model 
features 
also re-
quired 
Fixed in 
fleet: 
keep one 
NGV as 
an envi-
ronmen-
tal act 
Life cycle 
cost sav-
ings, 
personal 
interest 
in pilots 
Fuel 
cost 
savings 
 
Personal interest in pioneer projects seemed to also have effect on the decision making 
regardless of how large the company was. Ranging from the large state owned delivery 
company to a taxi entrepreneur, decision makers’ own interest in trying new technolo-
gies and piloting alternative fuels furthered the NGV choice. As in the case of state 
owned delivery company there were no suitable NGV models available, some engineer-
minded curiousness was needed too: The company modified on its own 40 conventional 
vehicles to NGVs.  
5.2.3 Nature and content of MA information 
From the management accounting (MA) point of view, the earlier presented findings 
rise up two interesting points: 
 1) Even in business-to-business context investment decisions engage both facts and 
feelings, although B2B context is traditionally founded on the assumption of rational 
decision making.  
2) The vehicle investment decision involving both facts and feelings also included MA 
argumentation. Parts of the discussed criteria, such as fuel cost, life cycle cost or emis-
sions, are countable.  
This chapter suggests findings on the nature and content of MA information being used 
in the investments in road transportation. In the decision making process framework 
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these findings are linked to the process of accounting & reflection, which is presented in 
Figure 10. 
 
Figure 10 Management accounting information supporting decision making 
The MA information that was used in decision making consisted of Total Cost of Own-
ership (TCO), Life Cycle Cost (LCC), Return on Investment (ROI) and CO2 emission 
calculations. Also the calculation tool found from supplier’s website was utilized. The 
online tool included parameters for fuel consumption, fuel price and motive power tax. 
The content of MA information utilized during investment decision making is presented 
in Table 10. 
The simplest way of evaluating the cost differences between conventional and NGVs 
was to compare the purchase price and annual fuel costs of each fuel type. This was 
seen to already include the life cycle perspective, and was described to be a TCO or a 
LCC evaluation. For example, when the church welfare foundation was asked about the 
appropriate price difference between gas and conventional fuels, the answer was follow-
ing: “We haven’t calculated it that precisely. But it must be cheaper than diesel and 
gasoline, as the purchase price for the vehicle is higher.”  
From the table we see that there were several companies that did not need fuel cost in-
formation during the decision making.  In four out of seven cases calculations did not 
have impact on the outcome of fuel choice.  In the three cases where investment calcula-
tions gave answers for the fuel choice, other criteria such as safety and model features 
were the starting point for the decision.  
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Table 10 Management accounting in vehicle investment decision making 
  Waste 
manage-
ment 
Delivery 
state owned 
Delivery 
private 
Church 
welfare 
foundation 
Driving 
school 
Taxi A Taxi B 
Fuel used 
in NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Compari-
son calcu-
lations for 
vehicle 
invest-
ment 
TCO, ROI 
and utili-
zation 
rate com-
parisons 
on mod-
els, fuels, 
lifetimes  
TCO calcula-
tions (no fuel 
cost / emis-
sion allow-
ances includ-
ed) are used 
in recom-
mendations 
for purchas-
ing team 
No, gut-
feeling on 
lower fuel 
costs 
Ensuring 
supplier’s 
marketing 
argumenta-
tion with 
own LCC 
calculation 
comparison 
(fuel cost 
and pur-
chase price 
compari-
son) 
Gut-
feeling on 
fuel cost 
savings 
com-
pared to 
NGV’s 
higher 
purchase 
price 
Life cycle 
cost calcu-
lations on 
purchase 
price, taxa-
tion and 
fuel cost, 
decrease in 
value not 
included 
Used sup-
plier's on-
line calcu-
lation tool 
for evalu-
ating fuel 
cost 
Own LCC 
or TCO 
calculation 
in decision 
making 
yes both 
before 
decision 
and actual   
partly: but no 
fuel cost 
included 
no yes no yes no 
Actual fuel 
cost calcu-
lations 
Actual 
fuel costs 
followed 
and com-
pared 
with dif-
ferent 
fuels 
Follows actu-
al fuel costs, 
see driver 
performance 
indicators 
and route 
optimizing as 
primary ways 
to affect fuel 
costs  
Follows 
actual 
fuel costs 
Follows 
actual fuel 
costs 
Follows 
actual 
fuel costs 
Actual 
costs fol-
lowed and 
compared 
with dif-
ferent 
fuels 
After check 
done for 
the inter-
view, fol-
lows only 
bottom-
line. Profits 
of business 
are told by 
the out-
sourced 
bookkeep-
er   
Actual CO2 
saving 
calcula-
tions 
- partly for 
reporting, 
not linked to 
vehicle 
choice 
yes yes no no no 
Calcula-
tions  
affected 
the fuel 
choice 
yes no no yes no yes no 
 
When initial findings from this table were presented in IFKAD conference (see confer-
ence paper Laine et al. 2015), the researcher was asked: how it was possible that the fuel 
costs did not have any natural place in the investment decision process?  In order to un-
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derstand this more thoroughly, one customer company is shown as an example case. 
The investment decision process of the state owned delivery company is taken as an 
example due to two reasons: i) The conducted group interview ensures that the answers 
represented shared view, an institution, in the company instead of one individual’s im-
pression on the company practices. ii)) The company possessed a large vehicle fleet 
predicting that it most probably held established investment practices. The regular in-
vestment decision making process of the state owned delivery company is described in 
Figure 11.   
As can be seen from the figure, the investment decision can go through the organization 
levels, be compared, evaluated and finally accepted with logical reasoning even though 
fuel cost information is not included. There might not be any good timing for the sup-
plier to communicate the less expensive fuel cost, because the institutionalized internal 
process does not require such information. 
 
Figure 11 Example of one customer's investment decision making process 
In the state owned delivery company driver performance indicators, route optimizing 
and using bicycles in delivery were seen as the primary means to reduce company’s fuel 
Forecasting the 
need
Specifying the 
criteria
TCO-calculation that 
does not consider 
fuel costs
Proposal for the Top 
Management
Required resources for particular 
operation or a pilot initiative for 
new technology. The initiator 
already has an image of a suitable 
altervative.
Clarification of different features 
in each available model: 
erconomics, technical facts, 
special requirements, warranty 
policy
Considering and comparing 
maintanance, purchasing price 
and other life cycle costs apart 
from fuel costs or emissions 
trading costs.
Well prepared suggestions are 
accepted.
Tender invitation 
together with the 
Procurement Team
Model, brand and change work 
are already decided. Best offers 
for the larger batches are 
chosen.
User experiences Data is gathered from monitoring 
systems and drivers
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costs. The investment decision itself was not way to affect fuel costs; the cost savings 
got usually attention later as the vehicle was already in use. The TCO calculation not 
including fuel cost was explained by referring to impossibility to find correct fuel con-
sumption figures. Consumption changed according to route, stops, traffic and drivers, so 
it was challenging to find any precise number to be used in calculations. 
The companies were asked how MA could help them better in the future and which 
questions it should be providing answers for. The state owned delivery company was 
hoping MA to link the investments to company strategy. This could mean in the future 
that also emission trading costs and environmental targets would be linked to invest-
ment calculations. One of the asset managers stated the problem of linking the environ-
mental targets to investment decisions: “After all, we are talking about investments. If 
we (the asset management) decided to invest in a more environmentally friendly tech-
nology, we would need more money. No matter how we have calculated it using TCO, 
and even if we took into account the emission trading and other factors, it is still more 
expensive than the current less clean technology. The price tag must be decided before-
hand, agreed on and we (the asset management) have to handle that. We can’t just sug-
gest here at the production that: “Could we possibly put 5 million euros more in this?”” 
Additionally, the importance of communication across organizational levels was em-
phasized by the state owned delivery company. Alternatively, in small companies one 
person was be responsible for the calculations, investment decision and purchase. In 
these cases much information sharing was not needed, but ready-made and user friendly 
calculation tools were welcomed. This kind of MA tools could in the future help in cal-
culating the CO2 savings gained from investment decisions, and these results could be 
used in marketing and in creating green supply chains.   
The private delivery company had used MA for calculating the financial cost of the 
CEO’s value driven decision for using bio gas instead of natural gas. The CEO knew 
exactly the cost of his choice for being more environmentally friendly, domestic and 
honest in marketing: “I don’t want to think about it too much [laughter], but I pay ten 
thousand euros extra yearly for that choice. There, now I said it. And this year the 
amount will be even more. We would be a different company if we talked only about 
natural gas. I can tell you that the customer can’t understand the difference between bio 
and natural gas. I probably would get as many customers with the normal gas. If I had 
similar concept, it would be enough.” 
MA was also used in the communication about how meaningful the fuel cost savings 
actually were for the company’s profitability and what impact the savings actually had. 
In the church welfare foundation the impact of cost savings was viewed significant: “As 
a foundation we are not aiming at making profit. --- The unit the vehicles are serving 
has a surplus of 0, so even small cost savings turn the unit profitable. This money can 
then be used elsewhere in church welfare operations.”  
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In the waste company, heavy duty garbage trucks constituted approximately 80 % of 
company’s fuel costs and CO2 emissions. Hence the decision makers’ attention was 
primarily on gaining savings in the heavy duty side instead of saving fuel costs in the 
passenger vehicle side. In this case MA was used for providing guidelines for prioritiz-
ing. 
5.2.4 Triggers  
After first actively searching for information or being passively used to the current situ-
ation, a fuel switch had occurred in the customer companies. When describing the 
switching situation, i.e. investing in NGVs, the interviewees also named reasons for 
taking action. These triggers explained why the customer company decided to switch to 
or from NGVs. The purpose this chapter is to summarize the reasons that triggered the 
customer to move from decision making discussions into action. This is illustrated in 
Figure 12.  
 
Figure 12 Triggers turning the real possibilities into action 
Four out of seven customers named their own interest in new technologies and piloting 
as reasons for switching to NGVs. These active customers were affected by influential 
trigger. Situational triggers were related to Tekes initiatives, vehicle models, technology 
and infrastructure becoming available and competitive positions in the market. Also 
personal relationships mattered, as one situational trigger was the retirement of a per-
sonal contact in the former vehicle retailer.  As the salesperson retired, it became possi-
ble to reconsider the used car brand and models.     
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Table 11 SPAT analysis: Triggers to switch to invest in NGVs or switch from NGVs 
  Waste 
man-
agement 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
foundation  
Driving 
school 
Taxi A Taxi B 
Fuel 
used in 
NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural Gas Biogas Natural Gas 
TO 
NGVs 
Reason 
for the 
switch 
Piloting Tekes initia-
tives and 
employees' 
interest in 
environ-
mentally 
friendly 
pilot pro-
jects, last 
chance to 
try gas in 
EUR 5 type 
of vehicles 
 
Compa-
ny/person
al values, 
differenti-
ation in 
business, 
infra and 
technology 
available 
Available 
locally pro-
duced bio-
gas and 
retirement 
of the per-
sonal con-
tact from 
former 
vehicle 
retailer, 
cost and 
CO2 sav-
ings, re-
quired: 
availability 
of models 
and infra 
 
One NGV 
fixed due 
to envi-
ronment 
and cost 
savings, 
others: 
model 
features 
and pur-
chase price 
first 
 
Lower taxa-
tion, fuel 
cost, pilot, 
available 
model 
 
Fuel cost 
Trigger  influen-
tial 
influential, 
partly situa-
tional 
influential, 
situational 
influential, 
situational 
influential influential influential 
FROM 
NGVs 
Reason 
for the 
switch 
          No available 
models and 
investment 
needed to 
be done 
before the 
estimated 
unfavoura-
ble change 
in taxation, 
reacted to 
the rumours 
on rising 
taxation 
 
Back prob-
lems from 
manual 
gears, no 
model avail-
ability for  
the pre-
ferred VW 
Passat with 
automatic 
gears,  
changing 
taxation set 
deadline, 
higher pur-
chase price 
in NGVs, 
higher fuel 
consump-
tion of ear-
lier NGV and 
higher costs 
than ex-
pected  
 
Trigger           situational 
& reactional 
situational 
& reactional 
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Influential triggers were emphasized in all of the discussions. In the customer side, the 
active role was related to interest in being aware of the newest solutions and technolo-
gies and activity in participating in pilot projects. In the cases where the supplier had 
been active, the importance of personal contacts during sales work came up. The inter-
viewees remembered the supplier’ sales representative by name, and described in detail 
the steps of the cooperation. The active role of supplier had influence on customer in the 
role of an information provider, who told about the available models, costs and intro-
duced the NGV as an option. The passive/passive roles in each switch to NGVs are 
summarized in Table 12. 
Table 12 Passive and active roles of supplier and customer during switch to NGVs 
  Waste 
manage-
ment 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
founda-
tion  
Driving 
school 
Taxi A Taxi B 
Fuel used in 
NGVs 
Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Customer  
active/passive 
active active active passive passive active active 
Supplier  
active/passive 
during switch 
active not  
mentioned 
active active active passive active 
 
As we look at the switching cases from using NGVs, both taxi entrepreneurs share simi-
lar story. The quick response to the uncertainties in future taxation combined with the 
situation of limited vehicle model availability triggered the taxi companies to switch 
back to conventional vehicles.  
5.2.5 Action 
Following the research framework, we move to look at the final outcome of the decision 
making process, action. This chapter summarizes how the interviewees reflected on 
their investment actions. Action, the actual switch to another fuel type, is the result of 
all the earlier presented decision making elements as seen in Figure 13.  
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Figure 13 Action as the final outcome of the investment decision making process 
The last table demonstrates the cases requiring the supplier company’s reaction. The 
customers expressed clearly their satisfaction and dissatisfaction on the NGV invest-
ment. Negative experience on natural or bio gas as fuels can be implication of several 
elements: in the case of waste management, the maintenance network was not sufficient 
to serve the company’s needs and the technology in heavy duty garbage trucks was not 
reliable. This decreased the utilization rate and ROI, especially when the NGV option 
had been considerably more expensive than the conventional one. Although the whole 
conversation with the interviewee had been picturing the decision making as rational 
and financial fact driven, the bad experience on the pilot influenced the future invest-
ments. The interviewee told that he was not interested in NGVs in passenger car side 
due to bad history with gas in heavy duty side. As the NGV technology is in different 
phases of development in passenger cars than heavy duty side, this argumentation can 
be seen as feeling driven. 
The other customer not being satisfied with the investment decision was the taxi entre-
preneur B. The entrepreneur was disappointed on the fuel and maintenance costs of the 
NGV, as its maintenance interval was tighter and the promised fuel cost savings did not 
actualize. It is possible that the fuel cost savings caused disappointment due to car man-
ufacturer’s too low consumption promises compared to actual consumption levels. Or 
alternatively, the promised savings did exist, but they were too small in relation to the 
unfavorable difference with conventional solutions in maintenance costs and purchase 
price. 
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Table 13 Customers requiring supplier's action 
  Waste 
manage-
ment 
Delivery 
state 
owned 
Delivery 
private 
Church 
welfare 
founda-
tion  
Driving 
school 
Taxi A Taxi B 
Fuel used in NGVs Natural 
Gas (?) 
Biogas Biogas Biogas Natural 
Gas 
Biogas Natural 
Gas 
Satisfied with decision? no yes yes yes yes yes no 
Network key issue at 
the moment? 
some 
impact 
yes no no some 
impact 
no no 
 
Contrary to supplier company’s hypothesis, the infrastructure density seemed to be key 
issue only to some of the customer companies. Three other barriers were mentioned to 
be equally important or even more significant in hindering NGV’s adoption:  
1) Lack of general knowledge and awareness on NGVs and their benefits hinders the 
adoption by the general public. 
2) The too narrow availability of vehicle models and model features attached is a barrier 
especially in B2B context. Vehicles are bought to serve specific needs in companies’ 
operations, and it is not advisable to make trade-offs between practicality for small cost 
savings. Problems with usability quickly overcome the benefits received from savings.    
3) The price difference with diesel was seen to be too small, as the life cycle costs were 
viewed to be the same or even lower for diesel. The cost savings compared to diesel are 
not large enough to compensate the inconvenience caused by limited model range and 
refueling station and maintenance network availability. 
5.3 Synthesis 
Reflecting on the case company’s initial understanding on the customer decision mak-
ing process, new information was gathered during the interviews. According to the case 
company, the new information broke their earlier assumption on customers’ rational 
decision making process. Fuel costs are not always taken into account in investment 
decisions, or other criteria has become more important for the company. Investment 
calculations can serve the decision maker and provide answers for justifying the in-
vestment, even though fuel costs are not included. During steering group meetings the 
reactions were surprised and spontaneous: “I would have never thought of that someone 
wouldn’t include fuel costs in TCO at all nor even in criteria!”  
The chicken-egg dilemma was emphasized to be currently more in the automobile man-
ufacturer side instead of being a problem in the supply network side. NGVs are left out 
from the proposed options already in the earlier phases of decision making and therefore 
the station network does not become a problem. The availability of suitable models and 
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features as well as the availability of maintenance network is important for both large 
and small companies. As one manager from the state owned delivery company summa-
rized the situation, a whole network of partners is needed to support a successful adop-
tion: “The wider adoption of NGVs is not a result of one or two parties co-operating. 
Many partners are needed: it is the importer, the vehicle retailer, the maintenance and 
the fuel supplier that are required for the whole planned vehicle’s lifetime. Otherwise 
we can’t take the risk of investing in them.”    
Additionally, it came out that investing in NGVs was associated with being a pioneer in 
industry. The pilot status had a positive vibe in conversations. However, it can turn into 
a stigma or burden when the supplier company is aiming for boosting the wider adop-
tion of NGVs. As long as NGVs are seen as pilot projects, they might not have place in 
the institutionalized investment procedures and become a natural part of vehicle fleet. 
The new information provided to the case company representatives also started the in-
ternal reflection on company’s own pricing principles and marketing messages. The 
assumption that natural gas was by any comparison the most inexpensive fuel was ques-
tioned during the process based on the taxi entrepreneur B’s bad experience on cost sav-
ings, the consumption data provided by interviewees and researcher’s life cycle cost 
calculations. For further reflection in the company, it would be advisable for the pricing 
team to make sensitivity analysis not only with different prices but also with other con-
sumption levels than the ones provided by the car manufacturer. Usually the price of 
diesel is used as a reference point for natural gas, and also changes in diesel’s price af-
fect the attractiveness of NGV in terms of cost savings. 
Moreover, some earlier stereotypes on taxi entrepreneurs as a customer group got ques-
tioned. The case company had viewed taxi entrepreneurs as a fuel cost oriented custom-
er group, which would potentially be interested in the message of lower fuel costs. Con-
trary to current understanding in the case company, taxi entrepreneurs saw themselves 
as feeling driven decision makers. According to taxi entrepreneur A,”Brands affect the 
car choices in taxi business among several other aspects. I have said many times as a 
joke that in our business entrepreneurs have usually religion ten and mathematics four 
in school report. It should be the other way round, math ten and leave all the feelings 
out from decision making. The financial outcome would be better.” The case company’s 
earlier perception was that taxi entrepreneurs are well aware of their cost structure and 
fuel cost figures. In reality, two out of three interviewed taxi entrepreneurs had out-
sourced their bookkeeping to accountancy firm and these entrepreneurs knew well only 
the bottom-line figures.    
Lastly, the results from the created vehicle’s life cycle cost calculation tool showed that 
the fuel comsumed during refuelling round is minor or negligible compared to other 
costs. Even with long distances to station, such as an extra round of 20 kilometres, 
caused only infinite changes in the total costs. However, it is a too narrow view to only 
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look at this analysis as basis for conclusions. The message from the interviews was that 
the more significant costs during refuelling came actually from losses in personnel’s 
working time and decrease in vehicle’s utilization rate as it was not creating any 
revenue during the refill.   
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6. DISCUSSION AND CONCLUSION 
6.1 Answers to the research questions 
To be able to look at the decision making process in the chosen road transportation con-
text, the facts and feelings behind vehicle investment decisions needed to be identified 
and clarified first. Hence, the first question was brought up: What are the facts and 
feelings affecting companies’ investment decisions? Practical contribution of this the-
sis was achieved through gathering new information about the factors behind vehicle 
investment decisions. These findings were relevant especially for businesses operating 
in automobile and/or vehicle fuel industries.  
The facts and feelings appeared in the research material were closely linked together in 
decision making. This finding is in line with the conclusions of Sadler-Smith & Shefy 
(2004), Nørreklit et al. (2010) and Laine et al (2015) suggesting that the decision mak-
ing results from the sub processes of co-thinking and co-feeling. The facts that emerged 
from the vehicle investment discussions were related to technical, safety, financial, en-
vironmental, model availability, model features and network availability information. It 
turned out from the interviews and meetings that currently the industry does not agree 
on all the facts concerning the environmental and financial savings received from each 
fuel. For instance, the discussions questioned several times the cost savings received 
from NGVs.  In was considered as a fact in the case company that gas was by no excep-
tion the most inexpensive fuel at the market. The findings strengthen the perception of 
Nørreklit et al. (2010) stating that facts are social constructs that need to be agreed on 
with other actors in the industry to become recognized and proved.  
The feelings related to the investment decision could be grouped to value of being a 
pioneer, environmental values, value coming from domestic origin, value from vehicle 
brand, brand loyalty, fuel supply reliability, maintenance reliability, driving experience, 
value for safety, assumptions on own customers’ values and what they appreciate, be-
liefs on the coming vehicle and fuel trends, value for personal contacts with vehicle 
supplier and feelings towards the provided saving information in sales meeting. The 
total list of topics covered in the discussions is presented in appendices. An interesting 
notion is that some of the characteristics in consumer context seem to also have influ-
ence on B2B decision making. Topics such as brand loyalty and personal preferences 
were mentioned to affect decision making in the interviewed companies excluding the 
two largest ones. It is possible that the nature of the investment decisions in small com-
panies approaches the nature of decisions in consumer context (Choo & Mokhtarian 
2004; Prieto & Caemmerer 2013). This could be investigated more in the future studies. 
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The nature of vehicle investment in customer company’s business determinates the in-
vestment criteria. The criteria differs based on whether the company feels like investing 
in a machine with ROI and utilization rate targets, a necessary working tool or a part of 
flexible and long lasting fleet.  For instance, when choosing customer premises and a 
work place for a taxi entrepreneur, the first criterion is linked to user experience and 
model features. The working place needs to be comfortable, have a spacious backseat 
for customers and provide ergonomic features such as automatic gear.  
Barriers that were mentioned for the wider adaption were primarily related to the avail-
ability of vehicle models and secondary to the availability of maintenance and fuel sup-
ply network. Also the higher first cost for NGVs was recognized as a factor possibly 
hindering the adoption, because the price difference with diesel was seen to be too 
small. Majority of these barriers have already been recognized by Romm (2006). New 
barriers to his list were the availability of vehicle models and features and the availabil-
ity of maintenance network.  Contrary to the findings of Romm (2006), limited range 
was not considered as an issue by the interviewees. Instead, the technology allowing the 
use of both gasoline and natural gas was seen as a factor increasing the flexibility of the 
vehicle. Neither did the safety concerns emerge during discussions; the interviewees had 
more been convincing other operators, customers, neighbors and own employees on the 
safety of NGVs than been worried about it.    
The purpose of the second research question was to create new information for the aca-
demic discussion on management accounting. The intention was to clarify, what role 
does management accounting (MA) information play when making investment deci-
sions? In line with the conclusions of Hall (2010), the managers being responsible for 
the investment decision making create their own MA tools to support their work. The 
research material suggests that the MA tools are used for justifying decisions and mak-
ing topics under discussion more visible and concrete. This came up in situations where 
case company’s sales manager calculated the potential fuel cost savings for potential 
customers in sales meeting. The case company used MA in customer service by provid-
ing calculations on the actual CO2 savings to customer.  
In customer side, MA was used in after checking the supplier’s marketing arguments 
and communicating recommendations for top management. Currently the role of MA 
seems to pattern after the characteristics of short term translation (Mouritsen et al. 
2009), as MA was mainly used for controlling and following fuel costs instead of facili-
tating discussions. However, MA was hoped to possess a more strategic role in the fu-
ture. For example, MA could be used for sharing information on the gained CO2 emis-
sion savings with the whole supply chain to create customer value. Internally the more 
strategic role could mean connecting the environmental targets named in company strat-
egy to investment calculations and decision making in the operative side.  
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The findings also show that calculations do not always determinate the outcome of the 
decision. It seems that sometimes the role of MA is small or almost does not exists in 
the decision making process. As Hall (2010) has stated, accounting information is just 
one part of the wider information set that managers use to perform their work. When 
these other factors in the information set are considered as more relevant, the MA el-
lipse can shrink to a minor role in communication. 
Theoretical contribution of this thesis was to improve the understanding on decision 
making and on the role of MA in this process. The thesis completed the framework of 
Nørreklit et al. (2010) concerning actor based reality, where facts and values create pos-
sibilities leading to actions. Combining the SPAT theory on triggers (Roos 1999) as 
starters of action, the created thesis framework gives insight on why and when some 
possibilities culminate to actual action and some do not. Communication on the possi-
bilities requires the influence of a trigger in order to proceed into action. The thesis ap-
plies the SPAT framework in new context, B2B investments, and gives new approach 
for analyzing the decision making determinants (criteria) by dividing them into facts 
and feelings. Recognizing the influence of institutions (Tolbert & Zucker 1999) and 
context on the decision makers explains why some facts and feelings are taken for 
granted in organizations. Reflection and questioning the institutions can be supported by 
institutional work (Perkmann & Spicer 2007). In business the suggested role of MA is 
to support the decision making process by clarifying the facts and identifying the feel-
ings related to the topic under discussion. It also serves reflection in organizations by 
enabling the break the institutionalized facts and affect feelings through the new infor-
mation it creates. (Laine et al. 2015) The thesis suggests that the size and position of the 
MA ellipse in the decision making framework of this thesis can vary between organiza-
tions.  
Lastly, the third research question was formed to understand the actual content and na-
ture of the MA ellipse in the thesis framework: What is the content and nature of MA 
information that is being used? Net Present Value was used in the infrastructure in-
vestment planning in the case company, which gets support from the academic literature 
as being theoretically correct way to evaluate investments (Bennouna et al. 2010). Total 
Cost of Ownership (TCO) and Life Cycle Cost (LCC) calculations were mentioned in 
vehicle investment cases, but usually the described calculation tools did not have all 
costs included. For example, the calculations may have taken into account purchase 
price but not decrease in value during the life cycle or have considered maintenance cost 
but not fuel costs as a part of TCO or LCC. Most commonly the customer companies’ 
calculations were simple comparisons between purchase price and fuel costs or follow-
up of bottom-line. MA was also used for setting guidelines or norms for controlling, for 
example for utilization rate in route optimizing.  
 There seemed to be unclear facts and vagueness in the calculations due to disagree-
ments on the achievable cost savings and certain relevant expenses being excluded from 
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TCO and LCC calculations. However, these shortcomings did not prevent the compa-
nies making investment decisions. The discussions pointed out a need for more infor-
mation on the achieved CO2 savings when investing in NGVs. This information could 
be used in customer company’s marketing. Moreover, realistic fuel consumption figures 
were wished for fuel cost comparisons as the car manufacturer’s figures were viewed 
too optimistic. Other than this, there were no requests for making MA more detailed or 
accurate. This finding supports the view of Mouritsen et al. (2009) suggesting that MA 
calculations rarely become meaningful and powerful by appeal to their definitional cor-
rectness. Because fuel cost was not always the primary criteria for customer companies, 
making the calculation even more detailed does not support the decision maker (Selos & 
Laine unpublished).  
6.2 Managerial implications 
The created framework provides means for understanding investment decision making 
processes in companies in a structured way. The managerial implications of this thesis 
are closely related to marketing and sales functions, as the framework helps in finding 
ideas for boosting customer’s investment decisions or keeping the current customers. 
Meanwhile, it also shows the challenges in bringing change into organization. To be 
able to affect the process, it is essential to be familiar with the concept of institutional 
work and its three dimensions: technical, cultural and political. 
At its simplest, the supplier company can try to serve its current customers so well that 
no negative reactional triggers occur. Protecting the customers from influential and situ-
ational triggers might be more challenging, as the customers are constantly prone to 
changes in external environment and contacts from competitors. The supplier can com-
municate actively with the customer and provide the customer with latest information 
about the benefits of current solution.  In order to keep the situational triggers favorable, 
the supplier must both work in political field and cooperate with partners in the technol-
ogy network. 
In order to change the institutionalized investment procedures in customer companies, 
the supplier can do technical work by creating suitable MA tools for customers. This 
kind of tool could help the customers to link their environmental targets and strategy to 
the vehicle investment decisions. This would work by adding the effect of fuel prices, 
CO2 trading and value of reaching strategical targets into the investment calculation. 
Also other valued features, such as value for fuel’s domestic origin and marketing po-
tential, could be included in the tool. So far the MA tools presented by the interviewees 
did not include such inspection. Another way to apply technical work is to accept the 
used MA tools and procedures in customer companies, and only provide up-to-date 
facts on emissions and vehicle life cycle costs to these processes.  
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Cultural work is needed to change the current feelings related to NGVs: NGVs could 
work as a natural part of fleet instead of being only pilot projects. According to the 
framework it comes clear that marketing material has more impact in companies, were 
the initial values already support the solution. The new facts communicated to potential 
customer bring in information that creates real possibilities. If values are not in line with 
the provided facts, the technical work of the supplier has no impact. Based on the values 
mentioned by interviewees, companies and entrepreneurs with high environmental tar-
gets, interest in pilot projects or personnel with personal interest in environment could 
be fertile ground for NGVs. 
6.3 Limitations 
For many interviewees some time had already passed from the latest switch to/from 
using NGVs. When asked about the switching event, some of the more detailed ques-
tions were challenging to answer as the interviewee needed time to memorize the event. 
In these cases it is possible that the interviewer might have missed some of relevant 
information concerning the actual triggers and paths that led to the switch. In one case 
even relying on the interviewee’s memory did not provide answers for certain questions, 
since the representative was not holding the current position by the time the investment 
decision was made. However, the interviewee was employed by the same company and 
he remembered some parts of the discussions the company had about the switch when it 
occurred. 
The questions related to the content and nature of management accounting used in deci-
sion making seemed to be challenging for some of the interviewees. Some of the an-
swers were vague and needed to be confirmed during the interview. The researcher rec-
ommends reviewing the interview questions related to management accounting and ed-
iting them into a clearer form in future studies.  
The qualitative analysis applied in this thesis relies much on researcher’s own interpre-
tations from the research material. Even though systematic coding has been used to pro-
vide the finding tables, the analysis is following the researcher’s subjective view on the 
interesting results and conclusions. However, the follow-up discussions with other 
members of the research group proved that other researchers would have come to 
somewhat similar conclusions from the material.   
6.4 Future research 
The created research framework could be tested in the consumer context as well in the 
future. As brought up by Yeh (2007) and Greene et al. (2005), the use of economic in-
formation in consumer vehicle purchase decisions requires more studying. This thesis 
contains the supposition that company’s employees are driven by both intrinsic and ex-
trinsic motivators for keeping their selves updated on the latest available information 
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(Ryan & Deci 2000). Decision maker tries to apply the available facts into decision 
making and is utilizing management accounting as language for reflection and business. 
On the contrary, it can be that in consumer context the consumer knows the existence of 
factual information, but prefers trusting only on intuition. In this case the ellipse of re-
flection and accounting would be passed, leading the process straight from feeling to 
possibilities and action. This is only hypothesis, and it might be that other dynamics are 
at play.  
Another interesting option would be to apply the created research framework in other 
B2B contexts to investigate the decision making models there. Rather natural way of 
preceding the work would be to apply the framework in maritime industry, which based 
on discussions with companies is seen as rather traditional, financial fact driven and 
engineering mindset context. The investments in this context are irreversible (Kärri 
2007), and one investment decision has broad impact. It would be interesting to see, if 
there are any feelings attached to decisions and if there are, how they affect the decision 
making process. Finally it would be possible to compare the differences between road 
and maritime transportation. 
The impact of stakeholder networks in the adoption of new technology came up during 
the thesis project. This creates an interesting starting point for studies looking at the 
profitability of the whole NGV technology network. The motives and positions of each 
operator could be first mapped and the critical nodal points recognized. Management 
accounting could be used for recognizing the pull and push motives from the network 
through investigating the profitability and incentives of each business. 
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APPENDIX 1: INTERVIEW QUESTIONS 
0 Background information 
0.1 Interviewee  
- Can you tell me your name and title? 
- Tell me about your experience in the company? 
- What role do you have in investment decision making and fuel choice deci-
sions in the organization? 
0.2 Organization  
- What products and/or services your organization offers? 
- Who are your customers?  
- How large is the organization? 
0.3 Business environment  
- Can you describe the business environment?  
- How competitive is the environment? 
- Who are the biggest competitors? 
- How do you differentiate yourselves from the competitors? 
- How does regulation affect your business? 
0.4 Technology  
- What meaning do electric / natural gas / or conventional vehicles have on 
your business? 
- How easy it is to find the right models from the market? 
0.5 Strategy  
- What are your competitive advantages? 
- Have electric / natural gas vehicles contributed to creating the competitive 
advantage? If yes, how?  
- What does the company do by itself and what work has been outsourced? 
- Has there been any recent changes is this share-out? 
0.5 Operations  
- Can you describe the operations that the vehicles are serving? 
1 Background information on the switching situation  
- Can you describe the switching situation to using natural gas vehicles (/ elec-
tric vehicles)? 
- What was the decision making process like? 
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- What things affect the decision? (E.g. how well the fuel options are known, 
who is the decision maker, which parties are involved, what are the prerequi-
sites for the investment to realize?) 
2 Switching decision: Actual switch  
- Can you describe how the situation eventually culminated in switching to 
natural gas vehicles (/ electric vehicles)? 
- What was the switch like? (E.g. outcome of long consideration / quick 
choice) 
-  Do you recognize some specific factors or events after which you started to 
consider the switch? 
- Did fuel suppliers or car manufacturers attempt to affect the decision making 
in some way? 
- What kind of criteria is used to compare the different fuels? 
- Was there any uncertainties related to the switch?  
3 Used information during the switching situation 
3.0 Activity or passivity in information search 
- Did you end up switching to natural gas vehicles based on your supplier’s ini-
tiative, or were you the active party?  
- What convinced you about this option? 
- Did you independently search information to support the choice?  
3.1 The roles of management accounting information  
- What kind of information was used? From which sources? 
- Were the cost or the environmental benefits visible and comparable some-
where?  
- Whose information was used? 
- To what extend the information was management accounting information (in-
formation that has been produced using calculations or measuring)? 
- To which questions the management accounting information provided an-
swers? 
- How was this information utilized? 
- Can you describe management accounting information that would well sup-
port the switching decisions? What kind of information are you longing for? 
- Have you calculated afterwards the actual savings gained from the switch? 
3.2 Feelings, intuition and values  
- How do you see feelings or intuition affecting the decision making in the or-
ganization? 
- Can you think of any investment situation where facts were not available? 
- How did you proceed then? 
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4 Refilling station network 
4.0 Driving 
- How large is the driving range?  
- Does it circulate around some specific area? 
4.1 Refilling 
- How does your organization organize the refilling?  
- Do you plan it in some way? How? 
- Which factors determinate the refueling station choice? (Price, distance, sup-
plier, some other factor?) 
- Has the natural / bio gas station network been extensive enough? 
- Has the density / location of the natural / bio gas station network affected the 
decision on the used fuels? 
4.2 Barriers  
- Which factors do you see as largest barriers for the adoption of natural gas 
vehicles? 
- If some other organization considered investing in NGVs, which factors 
should it take into account?  
- Why do you think some other organization would not invest in NGVs? 
- How should the refilling station network serve the customer?  
- What should be changed in the network so that it would serve the customer 
sufficiently?  
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APPENDIX 2 ATLAS.TI CODE LIST 
Company 
 Com_Supplier 
 Com_Delivery Private 
 Com_Church Welfare Foundation 
 Com_Driving School 
 Com_Waste Management 
 Com_Delivery State Owned 
 Com_Taxi Hybrid 
 Com_Taxi A 
 Com_Taxi B 
 
Criteria 
 Criteria_1 
 Criteria_2 
 Criteria_3 
 Criteria_not 
 
Facts 
 IFa_Negative 
 IFa_Neutral 
 IFa_Positive 
 
Feelings 
 IFeel_Negative 
 IFeel_Neutral 
 IFeel_Positive 
 
Institution  
 Institution 
 
Institutional Work 
 IW_Cultural 
 IW_Political 
 IW_Technical 
 
 
Investments, Topic 
 Conventional fuels 
 ITop_Convent_green wash 
 ITop_Convent_Regulation 
 ITop_Convent_user experience 
 ITop_Convent_prices 
 
 Customers’ customer 
 ITop_Customer's Customer_ Decision Maker 
 ITop_Customer's Customer_ Easiness 
 ITop_Customer's Customer_ green supply chain 
 ITop_Customer's Customer_ marketing 
 ITop_Customer's Customer_ Savings 
 ITop_Customer's Customer_ Service price 
 ITop_Customer's Customer_more demand with NGVs? 
  
 Electric Vehicles 
 ITop_Electric_Electricity Origin 
 ITop_Electric_Environment 
 ITop_Electric_Incentives 
 ITop_Electric_Model Availability 
 ITop_Electric_Network 
 ITop_Electric_Purchasing Price 
 ITop_Electric_Range 
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 ITop_Electric_Supplier 
 ITop_Electric_technical performance 
  
 Environment 
 ITop_Env_CO2 
 ITop_Env_Differentation 
 ITop_Env_Fine Particle 
 ITop_Env_Impact 
 ITop_Env_smell / clean 
 ITop_Env_Value 
 
 Financial factors 
 ITop_fin_depreciation 
 ITop_Fin_Fuel Consumption 
 ITop_Fin_Fuel Cost 
 ITop_Fin_Fuel Cost difference BG NG 
 ITop_Fin_leasing cost 
 ITop_Fin_Life Cycle Cost 
 ITop_Fin_Lifetime 
 ITop_Fin_Lost revenue during maintenance 
 ITop_Fin_Maintanance Cost 
 ITop_Fin_Marketing agreement with Supplier 
 ITop_Fin_Purchasing Price 
 ITop_Fin_Regulation/Incentives 
 ITop_Fin_Resale 
 ITop_Fin_Stable Fuel Price 
 ITop_Fin_Taxation 
 ITop_Fin_revenue_loss_during_refill 
 ITop_Fin_warranty 
 
 Fuel supply network 
 ITop_Netw_Biogas Availability 
 ITop_Netw_Biogas Availability 
 ITop_Netw_Density 
 ITop_Netw_Distance 
 ITop_Netw_Location 
 ITop_Netw_Maintanance Service Stations 
 ITop_Netw_Refill 
 ITop_Netw_Refill_Machine 
 ITop_Netw_Refill_stations service 
 
 Fuel origin 
 ITop_Origin_Domestic 
 ITop_Origin_Waste 
 ITop_Origin_Verifiability 
 
 Investment Process 
 ITop_Process_communication 
 ITop_process_criteria 
 ITop_Process_education 
 ITop_Process_procurement 
 
 Trends  
 ITop_Trends_Clean Cities 
 ITop_Trends_Common Awareness / knowledge 
 ITop_Trends_Customer Value 
 ITop_Trends_Environment 
 ITop_Trends_Vechicles 
  
 Values 
 ITop_Personal_Values 
 ITop_Pilot_Pioneer 
 ITop_value_environment 
 ITop_Value_reliability 
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 ITop_Supplier_Vehicle_Personal Contact 
 ITop_Tradeoff_fin and practical 
 ITop_references_creating_realiability 
 ITop_shareholder targets 
 
 Natural Gas Vehicles 
 ITop_Vehic_Driving Experience 
 ITop_Vehic_Fleet 
 ITop_Vehic_Model Availability 
 ITop_Vehic_model_features 
 ITop_Vehic_Origin 
 ITop_Vehic_Range 
 ITop_Vehic_Safety 
 ITop_Vehic_Technical Performance 
 ITop_Vehic_Used_Car 
 ITop_Vehic_Volumes 
 
 
The Content and Role of Management Accounting 
 Management Accounting Content 
 MAC_tech and cost experience from pilots 
 MAC_actual cost 
 MAC_bottomline 
 MAC_capital 
 MAC_certificates 
 MAC_CO2 emission trading 
 MAC_CO2 Savings 
 MAC_driver_performance_meters 
 MAC_fuel cost 
 MAC_fuel cost difference with diff. fuels 
 MAC_goal 
 MAC_guideline/norm 
 MAC_material stream optimizing 
 MAC_optimal lifetime 
 MAC_payback 
 MAC_price_quality_ratio 
 MAC_route optimizing 
 MAC_service pricing 
 MAC_supplier comparison 
 MAC_TCO 
 MAC_technical features 
 MAC_utilisation rate 
 MAC_vehicle model comparison 
 MAC_vehicle_ROI 
 
 Management Accounting Role 
 MAR_affect 
 MAR_after check 
 MAR_break assumption 
 MAR_clarify 
 MAR_comparing_CO2 
 MAR_comparing_fuel cost 
 MAR_comparing_vehicle_models_required_turnover 
 MAR_controll 
 MAR_customer relations 
 MAR_customer service from supplier company 
 MAR_customer service from supplier company's customer 
 MAR_ensurance 
 MAR_gutfeeling 
 MAR_justifies decisions 
 MAR_links actions to strategy 
 MAR_Long translation 
 MAR_makes visible and concrete 
 MAR_marketing 
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 MAR_motivator 
 MAR_neutral/reliable information provider 
 MAR_not needed 
 MAR_outsourced 
 MAR_planning 
 MAR_raporting 
 MAR_recommendation for decisionmakers 
 MAR_scenarios 
 MAR_Short translation 
 MAR_updated facts 
 
 
Switching Path Analysis 
 Passivity and Activity 
 SPATIF_Customer_Active 
 SPATIF_Customer_Passive 
 SPATIF_Supplier_Active 
 SPATIF_Supplier_Passive 
  
 Triggers 
 Trig_Influential 
 Trig_Reactional 
 Trig_Situational 
 
 
 
 
